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Standard Operating Procedures

Appendlx A: Barr Standard Operating Procedures

Purpose

The Project Health and Safety Plan (PHASP) is aimed specifically at protecting workers from health and safety hazards arising from
kazardous substances and/or physical hazards known or suspected to be present at this site. The PHASP includes safety procedures to
be followed during anticipated site operations and emergency procedures to he i.mplemented‘ in ‘tbe event of an injury, fire, accident, or

hazardous substance release on site. ... . | L .
The PHASP has been developed based on the puidance contained in the following regulations and guidance decuments:

+ QOccupational Safety and Health’ Administration (OSHA) Standards, 29 CFR 1210 and 19286.

* 1.5, Environmertal Protectioh Agency (USEPA) *Standard Operating Safety Guides,” November 1986.

+  NIOSH/OSHA/USCG/EPA ”Occupatmnal Safety and Health Guidance Manual for Hazardous Waste Site Activities,” October 1985.
* Bar Corporate Health and Safety Policy Manual, January 1995, ' '

*  American Conference of Governmental Industrial Hygienists (ACGIH} Threshold Lumt Values® for Chemical Substances in the
Work Enw.ronment 1994-1995.

The PHASP is based upon information availablé at the time of preparation and is subject to revision or modification as new data and
information become available, The revision dates, if applicable, are listed &n the title page, and will be included in the next PHASP

update. L . N e .

Specific questions regarding the PHASP should be addressed to the Project Manager or the Project Health and Safety Contact,
Questions that cannot be adequately addressed by either the Project Manager or the Profect Health and Safety Contact will be referred
to the Barr Health and Safety Manager or the Principal in Charge. The PHASP will be reviewed on an appmﬁi.mate annual basis and
updated, if necessary, at that time. The PHASP may be modified between annual update periods by amendment. A field copy of the

PHASP should remain on-site ta be made available to all on-site project personpel and subcontractors.
Applicability

The PHASP appli?s to all on-site Barr employees and Barr’s subcontractors who participate in inveétigation, remedial action, .
construction activity, or other field activities. The PHASP provides guidelines, requirements, and procedures intended to help protect
the health and safety of all on-site Barr employees and Barr’s subcontractors in accordance with the provisions of 28 CFR 1910.120,
Hazardous Waste Operations and Emergency Response. The farmal adopi.iot.n procedure of a PHASP is part of the contract documents.
Subcontractors should write their own PHASP, and it should include alt requu‘ements listed in SECTIONS 1, 2, and 3 of Barr’s PHASP,
which add.resses project health and safety information, emergency action plan, and recordkeepmg procedures. The subcontractors
PHASP should be reviewed by Barr’s health and safety staff. Subcontractors may adopt, in writing, Barr's PHASF, by using the
PHASP Adoption Form. ' T ’

‘When another party is mspunsible for site Health and Safety and has prepared a PHASP, when Barris a subcontractor to another
party, or when the. site owner has a PHASP Barr’s PHASP should mcorporate any requ.u'ements more stnngent than standard Barr
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Standard Operaling Procedures

procedures. Barr will not incorporate less stringent requirements without the approval of the Barr Health and Safety Manager an
Principal in Charge.

3.0 Site Security and Control

The purpose of site security and site control is to protect the public from a site’s chemical and physical hazards and to limit access to
the gite by the general public and unauthorized persons when pecessary. The site perimeter may be delineated by an existing
fenceline, boundary markings, or through the use of a security patrol. Individual site work zones may be delineated within this
poundary. If necessary, signs may be posted to prevent unauthorized entry onto the site. Specific site control measures are described
in SECTION 1. PROJECT HEALTH AND SAFETY INFORMATION of the PHASP.

4.0 Hazard Groups

4.1 Hazard Group Analysis for Project Tasks

A Hazard Group analysis assesses the hazards associated with a partidular task on a project site and matches that task to a Hazard
Group. There are five hazard groups, and each has been described in Table A-1, Hazard Group Description. Each hazard group
rtp.-eum'a & differsnt potential for exposure snd consequently has been assigned a corresponding level of personal protective equipment
(PPEL

actvities. “Low”, “medium” and “high” classifications differentiate Hazard Groups 2, 3 and 4. A qualitative deseription of these

The Hazard Groups are differentiated by anticipated concentrations of hazardous substances which may be encountered during work.
concentrations of hazardous substances follows:

"Low" = No pure-phase product containing a hazardous substance expected in either groundwater or soils. Work activity may
require some contact, principatly walking over soil or contacting seil or groundwater known or suspected to contain
hagardous substances with the hands. Previous evaluation of site work has determined that skin contact does not

present & sigmuficant expozure pathway. The primary purpoese of PPE is to prevent hand to mouth contaminant transfer.

"Moderate” = Pure-phase product containing a hazardous substance may be present. Work activity involves handling contaminated
soils or groundwater but contact with the torso is expected to be minimal {i.e. prolonged or frequent body contact is not
expected and no splash potential exists).

"High" = Pure-phase product containing a hazardous substance is known to be present during work activity and the potential for
whole-body eontact ranges from possible to unaveidable (i.e. prolonged or frequent bedy contact js expected and/or splash
potential exists). ’
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v

Table A-1

Hazard Group Description

Hazard Groufv ' ) . Description

No cantact with hazardous substancas is expected during this wark activity. No construction hazards are immediately
Group 0 adjacent to the work area while tiiis work activity is belng performed. No spec:flc level of protection is required except for
: naormal wark/street cicthes.

Group 1 No contact with hazardous substances is expected during this work activity. Construction hazards are immediately adjacent

{Level D1) 1o the work area while this work activity is being performed, Lavel D1 protection wouid be appropriate.
Group 2= | Contact with “low” levels of hazardeus substances is expected during this work ativity. Construction hazards ara

(Level D2} | immediately adjacent to the work area whila this work activity is being performed. Level D2 protection would be appropriate,
Group 3 Contact with “moderate” laveis of hazardous substances is expected durfng this work activity. Construction hazards are

immediately adjacent to the work area while this work activity Is being perfofmed Level D3 protection would be appropriate.

{Leval G3/D3) Possible upgrade to a cerresponding Lavel C protsction.

Contact with “high” lavels of hazardous substances ara expacted during this werk activity or contact with contaminated

Group 4 liquids is possible. Construction hazards are immedliately adjacent to the work area while this work activity is being

{Level C4/D4)

performed. Level D4 protection would be appropriate. Possible upgrade to a corresponding Level C protection.

Typical Barr work activities have been evaluated for their inherent hazards and have been assigned to a particular hazard group.
Work activities assigned to the same hazard group have similar exposure potentials, even if the activities are different. In this way,
. the work activity and its exposure potential presaribes the personal protective level and air monitoring needs in tonjunction with the

type of site where a work activity is performed.

For example, 2 nonintrusive activity such as surveying in a field oo 2 former coal tai' site which is covered with asphalt may fall into 4
Hazard Group 1 requiring Level D1 personal protection whﬂe an intrusive activity on that same site may fall inte a Hazard Group 3
requiring Level D3 personal protection because of the increased potential Tor exposure from that iptrusive work activity. Levels of
protection are described in APPENDIX C - PERSONAL PROTECTIV_E EQUIPMENT (PPE) PROGRAM. o

If, during the course of condu;:tin'g activitiés'in Group 0 or Group 1, the following are encountered: (1) the detection of odors from
exposed soils/fluids; (2) appearanoé,of oiliness in soils; or (3) unnatural soil discoloration, activities should be suspended. The Barr

Project Health and Safety Team Leader will reassess field conditions With regard to hazard groups and personal protective levels,

TABLE A-2: TYPES OF WORK ACTIVITIES IN HAZARD GROUPS lists typical work activities performed by Barr personpel and
shows the different types of Hazard Groups in which an activity may be classified. The potentially applicable hazard groups are
marked with an "X". Actual site specific codditions may require a different level of personal protective equipment than that noted. Site

specific levels of personal protective equipment are described in SECTION 1 of the PHASP.
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Table A-2

Examples of Common Work Activities Classified in Hazard (.'x'rnal.u:asm

Work Activity Group 0 Group 1 Group 2 Group 3 Group 4
(Parsonal Protaction Level) (Street Clothes) | (Level D1) | (Level D2} | (Level D3) (Level D4}

Reconnaissance - X X X X X
Geophysical survey X

Gaolechnical sof boring

X X -

Surface water level measuremant

X
Surface water sampling X
Groundwatar level measuremant X
Construction observation' -
Site remediation construction observation -
Obsarvation of 20fl baring advancerment -

Observation of monitoring well installation -

w = lx]|x

Ohsarvaiion of plazamealer instaltation -

Soil gas survey -
Groundwater sampling ’ X
Free product sampling -
Monitoring well slug testing X
Monitoring well development .

HK IR {X XXX XX

HIXK XK XXX I =]}

XXX

Monitoring well pump tast X
Qbservation of test Fenching - -

Kpx XXX

Collection of surface soil samples X
Collection of sofl samples fom borehola

'
'
B B I I - A I - B I I B [

o B o o o I

bl o

Collaction of soil samples from backhoe bucket -

Collection of wasta/sludge samples - . R

Obsarvadon of slumry wall construction - X

Cbservation of soif reatment activilies - .

D ol gl i

Patformance of [ar headspace screening - -

Hpx x|
HKix x| X

Indestrial stack sampkng - X

m Site spacific conditions may raquire a higher fevel of protection,

G Construction observation includes obsarving the following activities; site grading, construction of leachate collection systemn,

mstaliation of drainage system, cap consfruction, liner construction, etc.

X = Activity may be performed in this Hazard Group.

- m Activity i3 not expectad 1o be periormed in this Harard Group.
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5.1

5.2

5.3
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Standard Operating Proceduras

On-Site Work Zones

On-site control minimizes potential contamination to other site areas and facilitates safe work activities. Site control methods include
the designation of site work zones at the project site, and decontamination of field personnel and equipment.

b v
Five work zones may be established on a site:. the hot zone, the exclusion zone, the contamination raduction zons {DECON), the work

area, and the support zone. On a complex site all five work zones may be established. On a simple site there may only be three work

- zones (exc}usion zone, DECON zone, and support zene). On a site involving activities which do not involve hazardous substances, there

may only be one work zone (work area).

These zones may be defined by physical or visual segregation of work activities. Barrier tape, spray painted lines, traffic cones or other

physical markers will be used to delineate a work zone area if it is unclear.
These five work zones are defined as follows:

Hot Zone

A hot zone is contained within the exclusion zone (see 5.2 below! and is an area where hazardous substances are known to be present
and a high potential for exposure exists. A hot zone is used to delineate test trenching and contaminated soil excavation activities.

Work activities in a hot zone usnally are designated as Hazard Group 4.

Exclusion Zone

An exclusion zope is defined as the area where hazardous substances are expected to be present, or where selected physical hazards
may be present because of site activities, All personnel entering the exclusion Zone must wear the appropriate protective equipment

and comply with appropriate procedures to work in that zone. The purpose of an exclusion zone is to control access into an area where

" . hazardous substances are present and to minimize cross-contamination to the noncontaminated portions of the site.

An exclusion zone designation is required when any of the following conditions exist:

» ‘The site activity is a cleanup operation’ ond hazardous waste site.

¢ The site activity is an initial investigation at a government identified site before the presence or ab.sence of hazardous substances
has been ascertained and there is a reasonable possibility for exposure.

e hazardous substances are present at the ground surface.
s  Anintrusive activity will be conducted and there is a possibility for exposure through skin absorption or ifritation, or eye uritativa.

*  An intrusive activity will be canducted and there may be a possibility for exposure wh.lch may exceed a work place exposure
standard or IDLH concentrations. ) o o

*  An intrusive activity will be conducted and there may be a possibility for fire or exblosion‘
Contamination Reduction (DECON) Zone

A contamination reduction (DECON) zone is the area which all Barr employees and Barr’s subcontractors must pass through to enter

or exit an exclusion zone. A DECON zone is an area suspected to be clean {uncontaminated). It is located adjacent to an exclusion
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zone a3 & bulfer between: (1) the area where hazardous substances are known or suspected to be present: and (2) the area known

suspected to be clean, Personnel and monitoring equipment decontamination activities eccur in this zone.

Supplemental personal protective equipment (such as surgical gloves, chemical apron, face shield, etc.) may be required for the
performance of selected tasks in this zone. Sample handling and examication and the packing of sample containers into transporting -
containers, where the only potential for ¢ross-centamination is from the sample container, may occur in a DECON zone.

Decontamination of heavy equipment (e.g. drill rigs and drain hele equipment, backhoes, etc.) should be conducted in this zone.

Work Area

The work area is that portion of a site where work activities are being performed, and where no hazardous substances are expected to
be encountered. The work area is generally not included in another designatéd zone (i.e., hot zones, exclusion zones, DECON zones, or
support zones), The purpose of a work area is to control access due to physical hazards. Bagic safety equipment such as hard hat,
steel-toed work bootsfinsulated steel-toed boots, and safety glasses (Level D1} are required in the work area unless otherwise specified
tn the PHASP. Portions of the work area may be subject to the provisions and requ.il.rements of safety plans or bealth and safety plans

of other emplovers performing activities in the work area.
Support Zone
A support zone is located in an area that is not known or expected io contain hazardous substances. Thé physical hazards that are

common to the site are generally not present. Support materials (clean protective equipment, supplies, etc.) will generally be located in

this zone. Personal use articles, such as vehicles, telephones, office trailers, and sanitation facilities can be located in this zope. B,

persooal safoty equipment (bard hat, steel-toed work boots/insulated steel-toed boots, and safety glasses) are generally not requir
this zone. . .- . . . - -

A support rone may be established at 2 site based on the following considerations:” - -

+ The support rone area 1s not suspected to be contamnated.

* The location of a contamination reduction (DECON} zone is adjacent to support zone.

* The availability of services or ability to provide services, such as electric power, telephone, water, roads, ete. are convenjent to the
support zone.

* The support zone is upwind of site activities,

Eatng, drinking, and smoking may be permitted in selected portions of a support zone or a work area.
Buddy System

The buddy system is 2 system whereby each member of a project field team has a specific agreément with at least one other member of

the {ield team to mutually mamntain line-of-site communication and provide rapid assistance in the event of an emergency.

Entry into the excluston zone or hot zone requires implementation of the buddy system. The only work zones that do oot require the

use of the buddy system are the DECON zone, the work area, and the support zone.
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To properly utilize the buddy gystem, all applicable Barr employees and Barr’s subcontractors are assigned at least one buddy while

- worldng in the exclusmn zone or hot zone. When it is not feasible for two Barr employees to act as each others buddy, the buddy may
be a client (owner’s representative), an a531gned empioyeéﬁoﬂf Barr’s subcontractor an assxgned employee of the owner’s contractor,

. preferably but not necessarily a safety trained {24 or 40 hours hazardous waste traiping) person on site, 2s long as both buddies agree
to act as each othg_-r’s buddy prior te entry to the exclusion or hot zones. Buddies must remain in each other’s line-ofisight at all tumes
unless both buddies are in possession of operating walkie-talkies. Barr's subcontractor will be required to provide a buddy whenever

necessary when a Barr employee is working in the exclusion or hot zones, . _

A buddy is not required within the same exclusion or hot zone, as tong as {1} communication equipment {such as walkie-talldes) ar, line-
of-sight are used and (2) the buddy can render emergency care if needed _This reqmres that the buddy be prepared (wea.nnc, proper

persopal protective attire) to promptly enter the exclusion/hot, zone to render emergency care if necessary.
7.0 Site Communications

Successful communications be-t-ﬁeen"pérébil_ne[ is essential. There are two types of communications systems: normal operating
communications and emergency communications. The following normal operating communications systems may be available for on-site

activities: L e e il o

normal, direct verbal communication ‘

wallde-talkies o -

whistle

hand signals (TABLE A-3: NONVERBAL COMMUNICATION SYSTEM)
portable phone ’

land-line phone

4 & & & = @

Project specific emergency communications are described 10 SECTION 2: EMERGENCY ACTION PLAN/EMERGENCY PHONE
NUMBERS of the PHASP. = . I, e

TABLE A-3: NONVERBAL COMMUNICATION SYSTEM descnbes the h.and sigoals that may be used to communicate while on site.
- R ~Table A-3

Nonverbal Communication System

Hand Signal Definition
Thumnbs up OK/l am alright/l understand
Thumbs down ’ No/negative
Finger across the neck Shut down eguipment/Stop activity
Hands on top of head . . Naed assistance
Hands clutching throat Out ot atrcannat breath
Ammns waving upright ‘ Send backup support
" Grip partner's wrist : Exit area immediately
. 0001002\25117-VLAH T T e AT ’ - ' Revised: June, 1956 B
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8.0

8.2

8.0

Safe Work Bractices

The following safe work practices should be followed by all Barr employees and Barr's subcontractors during regular {nonemergency}

site work.

Personal Precautions

Personel precautions for work on-site are described below: . _ -

* Lise appropriate personal protective equipment (hard hat, steel-toed boots, safety glasses, etc.).

» limit on-site work to daylight hours unless area lighting is provided.

* Hands and face must be thoroughly washed before eating/drinking er using tobaceo products.

« Facal hair shall not interfers with proper respirator fit. . - .- : .- _

» Be sware that some prescribed drugs may potentiate the effects from exposure to moderately bazardous substances, may interfere
with the safe performance of a work activity, or may interfere with tolerance to temperature extremes,

+ Refrain from wearing rings, necklaces, bracelets, or earrings when condueting a work activity.

= Be sware that off-hour use of alcohol or caffeine may cause dehydration and affect endurance during temperature extremes. .

* B awars that lack of adeguate rest during off-hours may interfere with alertness to potential hazards,

Standard Operating Practices for Work On Site

Standard operating practices for work on site, within the hot zone, exclusion zone, or DECON zone are described below: .

*« No smoking, eating, drinking, or chewing tobacco or gum.

« No matches, lighters, or torches, unless specifically addressed in specifications as a necessary component of site activities.

+ Buddy system implemented when working in the exclusion zene or hot zone with line-of-sight with buddy maintained unless both
buddies are in possession of operating walkie talkies, which are effective for the range used.

*  Normal communications systemn implemented. .

* Refrain from wearing rings, necklaces, bracelets, or earrings around any machinery.

» Appropriate level of personal protection worn.

* Perform air monitoring as specified in PHASP.

* Safety information documentation as specified in PHASP.

Identification of Kay Perscnnel On Site and Responsibiiities

Barr has designated safety responsibilities to varfous project team members. These responsibilities are given to the Company Safety

Officer, Principal in Charge, Company Health & Safety Manager, Project Manager, Project Health and Safety Contact, Barr Project

Health and Safety Teamn Leader, and Barr's on-site répresentative. Barr's subcontractors have ‘designat.eci safety responsibilities for

this project to varous members of the subcontractor’s staff. These responsibilities are descaribed below:

* Compony Safely Officers The Company Safety Officer is the person designated by Ba.rr ta have corporate respoasibility for the
safety of Barr employees.

0001002\25117-VLAH A8 . - . Revised: June, 1996

Standard Operating Procedures

AR30745S

w



’ .

10.0

Standard Operating Procedures

* Principalin Charge: The Principal in Charge is the person designated by Barr to have corporate respousibility for the project
and responsibility for employee safety on the project. Responsibilities include contracting/negotiating work scope, scheduling, |
budgeting, and billing. The Project Ma.nager will report. to the Principal in Charge as necessary.

. Company Health and Safety Manager‘ The Company Health and Safety Manager is the person designated by Barr to
admipister the Health and Safety Program.

. Project Manager: The Project Manager is the person clestgnated by the Prmclpal ia Cha:ge to nave day-to-day safety and
management responsibility for a given project,

. Prq;ect Health and Safety Contact: The Project Health and Safety Contact is responsible for prondmg g-u.\dance for
implementing the PHASP,

s Barr Project Health and Safety Team Leader: The Barr Project Health and Sa.fety Team Leader is designated hy the project
manager and is responsible for implementing safety pmcedures on the project site. This persen will be identified in the PHASP, If
not designated, the $afety trained Barr employee oo the project site with the most experience workmg at Barr will assume the role
on the project site. The Project Health and Safety Team Leader reports to the Project Manager.

s  Barr Resident Prq;ect Representative: The Barr On-site representative is the person responsible for on-site observation of the
project along with implementation of the pla.ns and spectﬁcatlons 'I'b;s person may also act as the Barr Health and Safety Team
Leader.. .

*  Subcontractor: The subcontractor is the person demgnated by the subcontract.mg ﬁrm to have corporate respons1b1hty for the
project. Responsibilities inelude subcontracting with Barr, scheduling, budgeting, and bllhng/collectmg The subcontractor's
representatives will report to-the subcontractor as necessary.

*  Subcontractor's Site Suafety Officer: The Subcontracter’s Site Safety Officer is the persor responsible for implementing safety
procadures on the project verifying that procedures are followed by subcontrdetot’s employees, and is designated by the
subcentractor. The Subcontractor's Site Safety Officer will be on-site while the subcontractor’s work is in progress.

* Subcontractor's Representative: The Subcontractor’s Representative is the person designated by the subcontractor to have
responsibility for on-site impiementafion of the subcontractor's work. This person is designated by the subcontractor, and may also
act as the Subcontractor’s Health and Safety Team Leader. |

A detailed list of resi:onsibiﬁties for the Project Manager, Project Health and Safety Contact, and the Barr Project Health and Safety
Team Leader are available in the January 1985 edition of the Barr Health and Safety Manual.

Project Health and Safety Plan Updates and Reviews .

changes in site activities, site conchtlons, or when addmuual mformatmn becomes ava.llab[e ’I’he effecuveness of the PHASP may be

"evaluated by the Project. Health ai

completmn of field work. This evaluation is usually condugted b_y interviewing memhers of the project team Lo evaluate the .

afety | Contact or, other indus 'al bygemsts at Barr du.nng the course of the pmject or upon

effectiveness of the PHASP. In addition, all Barr PHASPs at active project sites will be reviewed on an approximate annual basis and,

if necessary, updated to refleet the appropriate changes.
An aon site rev’iewféud.it may be completed using the Barr Project Health and Safety Plan Audit C}necklist and/or the EPA Health and
Safety Audit Guidélines. The results of this audit \;'ili be communicated verbally or in a written memorandum to the project team

members, induding the Project Managér and the Principal in Charge. The audit results will also be noted in the project safety file.
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11.0 Visitors to the Site

The following guidelines were developed to assist feld staff when dealing with visitors to Barr'sites, A visitor is typically defined as a
person with legitimate reasons for access to the site where it can be demonstrated that access does not involve exposure or the
reasonable possibility for exposure to health and safety hazards. However, a visitor may also need to access portions of the site which
may mvolve exposurs or the reasonable possibility for exposure to bealth and safety hazards. [n those cases, Section 11.1.2 will also

apply.

11.1 Sites Controlled by Barr

Determine who the visitor is, and their affiliation {agency, client, PRP, media, general public, ete.). Find out what they need to see, and
whether they can accomplish their task from outside our work zones {decontamination and exclusion zope). Record this information 1n

the project feld diary, or project safety diary.
19.19,1  Visitors o the site may include

» General Public, Media: If the site, including the support zone is fenced, the Barr Health & Safety Team Leader should keep
members of the press or general public outside the fence, unless the project manager or principal in charge gives permissian, for
them Lo access the site. If the site is unfenced, members of the general public may be allowed in our support zone only; however,
these parties should be asked to stznd well back from any heavy equipment or other operations. The more clearly work zones are
marked, the easier it i3 to keep the general public out of those areas. The project mana.ger should be informed promptly of any visits
by members of the general public or press. -

the support zone, while the Barr Health and Safety Team Leader contacts the project manager, principal in charge, ot, if they

not available, any available Company principal. The project manager or principal in charge will advise the field project personn

bow to proceed. While writing for a response from project management, make the person from ‘the regu.latory agency comfortable. If |
available, invite the visitor into the Barr trailer or other office on-site.

* Regulcilory Agencizs: Unless their visits have been previously arranged, regulatory agency personnel should be asked to wai.

* Other Parties Needing o Access the Site: If other parties request access to the site, this request sheuld first be discussed with
the project manager. They should not be allowed in to work zones other than the support zone without first presenting training
documentation.

11.1.2 Visitors that need to access portions of the aite other than the support zone will be required to provide the fouov:w'ing documentatjon.

+ Training Documeniction: Persons wishing to access work zones other than the suppert zone should present ewdence that they
bave completed the following training:

40-hour Hazardous Waste Training -
8-hour Anpual Refrasher Training {current}

In some circumstances a lesser amount of training, such as 24-hour training, may be acceptable. This should be decided by the
project manager with advice from the health and safety staff.

o Medical Documentation: QGenerally, persons wishing to access work zones other than the support zone must present
documentation that they have been examined by a physician, and that the physician has cleared them for work on a hazardous
waste site, [f the person may be required to wear a resptrator, the documentation should alse include a physician's clearance to
wear 2 respirator. ’

Exceptions to the medical documentation requirement may be made by the project manager, with advice from the health and safety
ataff. Exceptions may be made tn the case of short duration (1-2 days) visits, where exposuré would be minimal, and the wvusitor

wouid not be required to wear respiratory protectiot.
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; ' ' . Standard Operating Procedures

11.1.3 Barr's Responsibility for Visltors _ ' ,

By admitting visitors to the work area, Barr accepts a measure of responsibility for the visitors' safety. While Bart dees not generally
supply visitors with protective clothing unless prior-arrangements have been made, the project health and safety tearn leader should

make sure that the visitor is wearing clothing appropriate to the site conditions, in accordance with the project health and safety plan.

AM visitors should be briefed on the potential hazards, site safety requirements, and emergency procedures. The visitor should be
asked to sign a site log-in sheet.

Under no cir¢cumstances should visitors be allowed to wander around a site unescorted. Ideally, a Barr escort should be provided for
the visitor. If there are not sufficiént Barr staff to do this, thes, 4% a mininium, the visitor should be kept in verbal and visu&l

commaunication range. - : - - o _
11.1.4 UnauthorizediUncocperative Visitors

The primary concern of Barr persoiinel on any site must be their health and safety. Personnel should exercise their best judgement
when dealing with uncooperativé or unauthorized visitors. While Barr personnel may politely ask or instruct semeone not to enter the .
site, they should pever attempt to physically restrain a visitor, nor should they be drawn into an argument. If unauthorized personnel
disregard Barr's request not’to enter the site, project personnel should immediately shgt down site operations and contact the pmjeé‘»
manager or principal in charge, " Similarly, if visitors allowed on site refuse to follow the site ﬁ_.lles, they should be politely zsked toé
leave the site. If they do not leave the site, operations should be immediately shut down and the project manager or principal in charge

netified as soon as possible.

If, at any time, Barr employees or Barr's subeontractors feel their safety is jeopardized by a visitor, leave the area, if possible, and
contact the police. After Barr employees have assured themselves of their safety, then they should contact the project manager or

principal in charge.
11.2 Sites Not Controlled by Barr

When Barr is on a site as a techpical observer of site work, with no direct respensibility for management of the site, Barr's
responsibility regarding visitors is limited. Barr employees should record the visit in the project safety diary, and attempt to find out
the purpose of the visit. In the case of visits from régulatory agencies, the-media, or other parties, which could impact our client, the

project manager or principal in charge should be promptly notified.

Do not attempt to screen the visitor, deny or permit them access, or take responsibility for their safety on the site. In addition, pote

12.0 OSHA Inspections

The following procedures discuss Barr’s response to OSHA inspections whea: 1) Barr is prime contractor, or 2) when another party

including the owner serves as prime contractor,
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Standard Operating Procedures

12.1 Procedures to be Followed when Barr i= Prime Contractor

The procedures listed below are to be followed in the event that an OSHA inspector visits the site, and Barr is the prime contractor.
The procadures are consistent with Barr's rights and the requirements for OSHA's performance of an inspection.

u} Introduce vourself with your name and title. Titles to choose from include field geclogist, field engineer, field observer, resident
project representative, Barr Project Health and Safety Team Leader, ete, In these first minutes of orientation, try to ask all the
questioes. Hold off znswering any additional questions until you have contacted the Project Manager (see below). If there 1s more
than one Barr employee on-site, the most senior Barr employee should act as Barr’s on-site representative until the Project Manager
15 contacted. - .

b) Ask the OSHA inspector to show you their credentials. [nspect the credentials; the credentials should have a picture of the OSHA
1ospector. If necessary, ask for the phone number of the OSHA inspector’s office to confirm that this is an OSHA inspector.

o Ask the OBHA inspector for certification of 40 hour training, and the most recent 8 hour refresher. The OSHA inspector may not
enter the hot zone, exclusion zone, or DECON area {according to 1910.120) without this training. In addition, the OSHA inspector is
required to have the appropriate PPE, as specified in the PHASP for work zone entry, and the OSHA inspector may not enter those
work zones without the appropriate PPE. Certification of participation ib a medical surveillance program may be optmn.a.l for OSHA
1nspectors, if they don't routinely work on hazardous wa.st,e sites. . . _

d) Ask the OSHA inspector what is the purpose of their sue visit.

What type of inspection is this? Complaint? Follow-up? General Schedule?

What are tha areas of the site that the tnspector has come to the site to inspect?

If there was a complaint, a3k to see a written copy of the complaint.

‘What type of monitoring, if any, does the inspector expect to conduct?

If thie mite is more than a one-hour drive/air flight from Barr’s oﬁﬁce, ask the OSHA mspecf.or if they would come back
tomorrow to talk to the Project Manager. .

* ¢ & & @

¢} Inform the O3HA inspector that you will need to contact the Project Manager since you do not have the authority to either grant or
limit ths inspection. If Barr is the prime contractor, ask the OSHA inspector to wait off-site and not to take any pictures while you
are making this phone call. If Barr is not the prime contractor, see paragraph 12.2 below.

fi Call the Project Manager and indicate what you have learned about this OSHA inspection. You have the right to make this ph
call in private.

Since Barr is the prime contractor, the Project Manager should tell you to ask the OSHA inspector to wait off-site, until the
Principal in Charge arrives. Until that time, inforrn the OSHA inspector that you cannot give the inspector permigsion to begin the
\nspechion, take any pctures or interview Barr employees. Such permission can only be granted by the Principal in Charge,

&} The Project Mansger should in turn try to locate the Principal in Charge, other designated Principal, Allan Cebhard, Larry
Molsather, John Dickson, or Karen Stoller to discuss what Barr's response to thia inspection will be. Additionally, the Project
Manager will inform the site owner and if different, our client.

b) Generally, if the site is withio & one hour drive or air flight from the office, inform the OSHA inspector that the Principal in Charge
15 on thewr way to the site. This is a reasonable time period for the OSHA inspector to wait, and ask the OSHA inspector to wait
off-site. Do not talk unnecessarily to the OSHA inspector until the Principal in Charge arrives.

1f the OSHA inspector will not wait for the arrival of the Principal in Charge, call the Project Manager again and explain the
predicament. A conference cal] should be set up at this time for the Open.mg Conference. The Opening Conference is the Grst stage
of ann OSHA inspection.

-

11 Sooner or later the OSHA inspector will perform their inspection, Coiitinue site operations so that OSHA inspector may observe
health and safety procedures. It is not necessary to shut-down operations, however, all site personnel should be informed that an
{O3HA inspection is in progress. Operations may be shut down if participation in the inspection impedes the progress of the project
work. If the OSHA inspector petforms air monitoring, be sure to conduct air monitoring side-by-side with the OSHA inspector.

kt Be courteous, enswer the OSHA inspector's questions, and take careful notes, ._.
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12.2

Standard Operating Procedures

Procedures to be Followed When Other Parties Are Prime Contractor

[f another party has respon;ibility for site control such as the owner or the owner’s or clie;zt’s coatractor and they have graated access
to the OSHA inspector to conduct the inspection of their empioyees, zall the Project Manager and explain that the inspection is in
process. The guidelines listed above (a through k) still generally apply. The exceptions are that since site control conterns are the
responsibility of the prime contractor, we may net be able to ask the OSHA inspector to wait off-site or deny entry to the site if they do
not have appropriate training documentation. There are usually several concurrent inspections conducted by OSHA on a construction
site. The OSHA inspector should be asked Lo wait before starting the inspection of Bar’r’s activities until the Pnnctpa! in Cha.rge

determmes the appropnate course of action. : . -
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1.0

| Appendix B: Hazard Evaluation

Safety and Health Risk Analysis for Project Tasks

TABLE B-1: SAFEYY ARD BEALTH RISK AN

t

Hazard Evaluation

ALYSIS FOR PROSECT TASKS describes potential safety and health risks which may

be encountered by Barr employees while performing the following project tasks. Other physical hazards are discussed in sub.'seguent

sections of this Appendix B.

Table B-1 .

Safety and Health Risk Analysis for Project Tasks

Task Task Desecription Chemical Hazards Physical Hazards
Reconnaissanca Walk around site, nonintrusive Potential for skin and inhalation Stip, trip, or fall
investigation : , exposura to soil which is known or | hazards
Observa or measure topography; stake suspectad to contain hazardous
line and grade for construction substances
Observation of Remedial | Observe: _ Potential for skin exposuré to soil Heavy equipment
Constryction, Observation of + Site grading, cap and liner which is known or suspected to operations,
Other Constiuction Activities, constuction contain hazardous substances and | excavation cave-ins,

and Observatien of . )
Excavatior/stockpiling of solls

« Dirain installation

» Various other heavy
construction in contaminated
and clean areas

inhalation exposure to dust and
soil gas which is known or
suspected to.contain hazardous
substancas

equipmant oparational
hazards, overhead,
and underground
utilities, stip, tip, or
fall hazards

Observation of Intrusive Site
Investigations/Tast Trenching

Direct and/or Obsarve:

» Soil boring advancament

« Monitoring well insmllation .
+ Test trenching

Potential for skin exposure to soil
which is known or suspected to
contain hazardous substances and
inhalation exposure to dust and
sail gas which is known or
suspected to contain hazardous
substances

Equipment operation
hazards, sidewall .
cave-ins, stip, frip, or
fall hazards, high
noise levels,
overhead and
underground utilities

Nonintrusive Gedphysical

Perform elacomagnetic, seismic,

Potential for skin exposure to sail

Lifting hazards, slip,

inhafation exposure fo soil gas
which is known or suspéacted to
contain hazardous substances

' Survey gravimetric, ar othar gecphysical survey | which is known or suspected to trip, or fail hazards,
contain hazardous substances low level electro-
magnetic radiation
axposure
Saoil Gag Survey - Callect sail gas with sail probe; or Potantial for skin exposura ta soil || Undarground utilitas,
parform analysis which is known or suspectad to unknown obstructions,
contain hazardous substances and | slip, trip, or fall

hazards, pinch point
hazards

Water Sample Collection

Collect water samples from susface
water and monitoring wells; or measure
water lavals

Potontial for skin exposuye to
waier which is known or suspected
to contain hazardous substances
and inhalation expasure to

Lifting hazards, slip,
trip, or fall hazards,
hee hives in casings,
watter hazards, pinch

volatiles in water point hazards
Waste or Sludge Sampla Coliect wasta or studge malerial from Patential for skin axpasure to Slip, trip, or fall
Collection waste or sludge tagoor/pit concentrated waste or sfudge and | hazards

inhalation exposure to waste or
sludge vapor which is known of
suspected to contaln hazardous .
substantces - ’
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Table B-1 (Continued) Hazard Evaluation
Task Task Description Chemical Hazards Physical Hazards
Solf Sampie Collaction Collact and classify <ol samples from Potential for skin exposure o soil Equipment
surface soil, soil borings andfor tranch which is known or suspscted o operational hazards,
soils; parform headspace screening contain hazardous substances and | slip, tip, or fall

2.0

2.1

2.2

2.4

inhalation exposure to s0i gas and | hazards
dust which is kriown or suspected
to contain hazardous substances

Aquifer Tagting Slug test;, purmping test; monitoring wall | Potential for skin exposure to Slip, trip, or fall
davelopment watar which is known or suspected | hazards, lifting
‘ to contain hazardous substances hazards, bee hivas in
and Inhalation exposwe to casing, pinch point
volatiles in water _ | hazards,
dismembarmant

Chemical Hazards
Site operations may involve handling materials which are known or suspected to contain hazardous substances. Exposure to these
matenals may oceur through cne or more of the following routes.
Inhalation
Subatances that primarily pose an inhalation hazard are those that volatilize gasily at ambient temperatures (20-25°C). A rule of
thumb is that substances with vapor pressures greater than that of naphthalene (0.08 mm Hg) at ambient temperatures may be
considered volatile, Inhalation hazards may exist when particulates containing hazardous substances become airborne.. .
Skin/Eye Contact
Some haxardous substances may be absorbed through the skin and be transported 1o the bloodstream. Many otber substances are not
nbsorbed but react with the skin surface causing irritation or burns, Absorption occurs most re_ad_ily through open wounds, inflamed
skin, or through eye contact. Hazardous substances noted with the “skin” notation in TABLE 5.2 (SECTION 3:. TOXICITY PROFILE
of the PHASP) are known to be absorbed through the skin.
Ingestion
lngestion may occur through eating or smoking with hand to mouth contaminant transfer. Incidental ingestion of particulates
containing hazardous substances may also occur under dusty conditions generated in areas known or suspected to contain bazardous
substances.
injection )
Exposure may occur if a hazardous substance is injected into the skin through skin puncture or cut by a foreign object such as spikes,
metal edges, wood slivers, ete. ’ ~
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3.0

3.1

3.3

Hazard, Evaluation

Safety Procedures for Physical Hazards

" Site operations and tasks may invelve inherent physical safety hazards. The safety procedures for these hazards arve described in the
following para.graph.s Site-spemﬁc hazards may be dxscussed in SECTION 1 PROJECT HEALTH AND SAFETY INFORMATION of
the PHASP. ~ .. ._.. . . - .. Ll = : I o

. Utilities

Overhead and underground utilities (e.g., electric, gas, telephone, water, sewer, drainage, etc.) and associated pipes in the project work
areas must be located. Underground utilities should be located and marked by the utility owners or site owners before the start of any
intrusive activity., Overhead utilities should be located and where appropriate, protected before the set-up and operation of heavy

equipment, such as a drill rigs, cranes, loaders, manlifts, ete.
Heavy Equipment Operations
Site operations may invelve the use of beavy equipment such as drill rigs, backhoes, dozers, loaders, scrapers, trucks, ete. by Barr's

subcontractors or the site owner's coatractors. The following information describes additional safety procedures while working around

heavy equipment.

a) Stay within the line-of-sight of the operator at all times while working near the equipment. Normal operation of heavy equipment

affects the operatof‘s ability to hear and to see all areas arpund the equipment.

b) I Keep a safe observation distance of at least the reach of the backhoe bucket plus 5 feet except when working directly with the
backhoe operator. If working within reach of operating equipment always alert operator of your positien,

¢} Avoid walking directly in back or to the side of heavy equipment. Avoid operator blind areas. Understand the direction the
equipment is likely to move and how quickly it may make the maneuver.

d) Verify that underground and overhead utilities have been identified and 1ocated.l
e) Be aware of footing and surroundings at all tires.

fi Do not work near equipment that may appear obviously unsafe because of deterioration, missing parts, obvious defects, or improper
operation. Do not permit use of such equipment by any of Barr’s subcontractors if’ equipment appears to be unsafe.

g} If heavy equipment and other vehicles share a commeob roadway, Barr employees and Barrs subcontractors should be alert (o this
. traffic and yield right-of-way. If working in an area with congested heavy equipment operations, wear an orange vest. Parkin a
clear area, not in an area obstructed from operator’s view.

h) Do not operate heavy equipment. . o o

[) Stay out of reach of cables or chains which might break while lifting or pulling objects.

Excavation Entry Procedure

Any entry to an excavation or trench should be performed in accqrdance w'ith the Bai-r excavation eniry procedure. All excavation
entry should be cleared with an appropriately trained Barr employee. For eXcavation entry procedures, please see APPENDIX G:
EXCAVATION ENTRY. If soil samples are required from excavation materials, samples should be taken from the backhos buclgér. or

from the speils pile, or other nonentry methods, whenever possible.
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3.4

3.5

3.6

3.9

3.10

Hazard Evaluation

Lighting

Work aress must have adequate lighting for employees to see to work and identify hazards. Work should be limited 1o daylight hours
unless artificial lighting is provided. Bamr employees should carry flashlights in all normally dark areas, such as confined spaces,

Lifting

Heavy ohjects, such as pumps and generators, should be lifted with proper lifting techniques, such as using one’s legs to Lift rather than
one's back, and preferably by at least two persons. Material handling equipment to move the object should be used whern an object is
sither too heavy or bulky to move normally without risk of injury. ’

Dateriorated/Abandonad Buildings

Abandoned buildings on site may be structurally unstable. Roof, ceiling, floors, walkways, and doors may be damaged. Hard hats,
steel-toed boots and safety glasses should always be used when entering those buildings. An initial walk through with a buddy should
be conducted in or near any sbandoned facility to identify physical bazards, These types of buildings should bs entered only if
neceszary and may be considered a confined apace.

Electrical Power Hazards

Electricel equipment must be properly grounded or double insulated and should be inspected prior to use. Any electrical equipment i
questionable condition should not™be used. Operation of electrical equipment in wet conditions must be avoided unless equipment

electric service are specifically designed for water immersion.
Energlzed Equipment

Work on or near energized equipment should not be conducted unti! the equipment is appropriately locked-out. Appropriate lock-out

procedures prevent the equipment from being turned on while a person is working on or pear the equipment.

Compressed Gas Cylinders

Compressed gas cylinders must be secured in an upright position with a chain or other securing devices away from heat sources.

Empty contriners should be marked empty, have protective valve caps securely in place, and secured in an upright position.

Slipping

Slipping on wet, muddy surfaces can be minimized by diverting water away from work area, avoiding slippery surfaces, or by providing
& better surface to walk on, such as laying boards on the muddy surface. Boots with good treads or boot covers should be worn if the
ares 13 wet or muddy., Walking in puddles, drilling mud and drilling additives should be avoided. Slipping on snowy or icy surfaces R

should be minimized by avoiding these surfaces whenever possible.
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Hazard Evaluation

3.11 Limitations Due To Personal Protective Equipment

The use of personal protective eqripment may limit visibility, hearing, or manual dexterity. in addition, ;rearing personal protective
equipment may require additional physical exertion of the wearer. These limitations are evaluated during the preparation of the
PHASP and shouid be re-addressed, as appropriate, prior to perfomun;g a particular task.

3.12 Noise Extremes

Noise exlposure may oceur on site from heavy equipment operation, especia.lly while worldng in the area of operating equipment. A
general rule of thumb to determine 1f noise levels are ngb enough to requ.u-e heanng protect:on is to observe if two persons standing
approx:mately 2 feet. apart’ have to raise theu' voices to converse, If conversation cannot occur without shouting, noise levels probably
exceed 85 dBA and hearing protection shou]d be utilized. Hearing protection is available, in the form of ear plugs, ear muffs, or both,

and should be used when working arcund beavy equipment.
3.13 lonizing Radiation

Sites that have been used by hospitals and research facilities should be particularly suspect of posing an ion.izingl radiatien hazard.
These materials may be found in drums, including lab packs, as either a solid or liquid. The best precaution for individuals working at
these types of landfills is constant monit.c;rin,g: for ionizing radiation using a geiger counter or similar monitoring instrument. Initial
monitoring should be conducted to detect high levels of radiation where radiation is suspected to be present. Exposure monitoring is
B continuously conducted for Barr employees when their TLD badge is worn. If radicactive materials are suspected on site, protective
. measures wiil be discussed in SECTION.1: PROJECT HEALTH AND SAFETY INFORMATION of the PHASP.

3.14 Nonionizing Radiation

. Barr occasionally uses ground conductivity meters, such as a Ceonics EM31. The frequency this device generates is 9.8 kHz. A

comparison to the ACGIH TLV indicates that this frequency is not contained within the frequency ranges of concern.
3.15 Heat Stress

Heat-induced oci:upzlationai illzesses, injuries and reduced. productivity oceur in situations in which the total heat load (environmental
plus metabolic) exceeds tEe body’s capacities to maintain normal body functions without excessive strain. Heat stre’ss is defined as the -
sum of the beat generated in the body plus the heat gained from the environment minus the heat lost from the body to t.he‘
environment. The body’s response to heat stress is called heat strain. The level of heat stress at which excessive heat strain will result
depends o the heat-tolerance of the individual. Certain predisposing factors may reduce an indivisiual's ability to tolerate heat stress

and are addressed in SECTION 3.14.1.
Using personal protective eqmpmeut may put a worker at increased risk of developing heat stress. Health effects may range from heat
rash or heat fatigue to serious 1llness or death. Heal stress ts caused by a number of mteracung factors, including ennromnenﬁal

conditions, such as temperature a.nd relative hu.tmthty, protective clothing which limits matural heat loss through perspiration,

worlﬂoad, and the individual characteristics of the worker.
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It 13 the responsibility of the project team members to inform the Project Health and Bafety Team Leader if any of the predispos
factors listed below apply to that individual, This epables the Project Health agd Safety Team Teader to monitor the individual if”
necessary, or use other means of preventing/reducing the individual’s likelihood of experiencing a heat-related illnessfdisorder. -

3.15,1 Predisposing Factors
Prechsposing factors that will increase the individual's susceptibility to heat stress are Hsted below,

» Lack of physical fitness - Such individuals experience more physiological strain including a higher heart rate, a higher bady
temperature, less efficient sweating, and a slightly higher oxygen consumption as compared to fit individuals. -

¢ Qbesity - Overweight individuals produce more heat per unit surface area than thin individuals, and have 2 lowered ability to
digaipate heat.

* Age - Older individuals may have a decreased ability to cope with heat stress.
* Dehydration - Dehydrated individuals will have a decreased ability to cool the body by sweating. Diarrhea can cauge dehydmtmn.

» Aleohol, medications and drug use - Aleohol consumption may dehydrate individuals and certain medications or drugs may act as.
diuratics. Hence the individual may have a decreased ability to lose heat by sweating.

* lanfection, sunburn, illness, and certain chronic diseases - These factors may interfere with the body's normal mechanisms to lose
heat. I

= Heart conditions or cirenlatory problems - Heat strass may place an additional strain gon the heart and circulatory system that could
harm the individual as well as decrease the individual’s physiclogic response.

+ Low salt dist - Could affect the individual's electrolyte balance,
e Pregnancy. )
* Previous history of Heat Stroke or Heat Exhaustion - May increase the individual’s susceptibility to heat stress. e e -
« Heavy work load - Will generate metabolic heat thereby increasing the heat stress placed on the individual. .
t

* The use of PPE over light summer clothing - This will decrease the ability of an individual to lose heat by sweating as evapora
cooling can no longer ocvur,

* Lack of acclimatization - Acelimatization is the gradual introduction of workers into a hot environment to alfow their body to
physiologically adjust to hot working conditions. Acclimatized individuals generally have lower heart rates and lower body
temperatures. In addition, they sweat sooner and more profusely and even have more dilute sweat (thereby loosing less electroiytes!
than nonacclimatized individuals.

3,15.2 Prevention of Heat Stress

Prevention of heat.related illness begins with a recognition that hot and/or humid environments can have serious mmpact on both
project personpel and the project itself. In particular, it must be recognized that work in hot envil:on;nent.g can reduce both the
quantity and quality of work that field teams can deliver. By planning for heat-related effects and building preventative measures 1ato
the project schedule and budget, the impact of heat on the project and personnel can be minimized.

There are a variety of measures that can be implemented to prevent or reduce the likelihood of employees developing heat stress
related illnessidisorders. These inciude fluid and electrolyte replenishment, the provision of shelter from the sun and heat, work

schedule adjustment, the use of cooling devices, acclimatization, heat stress monitoring, and employee education, as discussed below.

* Fluld and Electrolyte Replenishment: Persounnel should drink about 16 ounces of water before starting work and dinnk water at
every break. To encoirage water consumption, coel water and disposable cups shouid be made available. The normal thirst
mechamism ts pot sensitive enough to ensure that enough water will be drunk to replace lost sweat. When beavy sweating occurs, .
personnel should be encouraged to drink more. Replacing body fluids with an efectrolyte replacement such as Gatorade 15 an option.
It 15 advisable to have Gatorade oo site if the air temperature is 70°F or more and the workers are performing tasks with &

mederate to heavy work load in chemical resistant clothing, ) .
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« Shelter From The Sun and Heak: m.r-cond.ltmned (if possible) or shaded areas s‘nould be made available for rest penods Slttlng
in an air-conditioned trucl i is an acceptable option. Sbadmg of work areas is often a practical and economical option.

*» Work Schedule Adjustinent: Scheduling work for early mormngs and/or late afternoons will avoid the hottest parts of the day,
and reduce the heat stress placed on personnel; rotation of personnel will help reduce overexertion of workers; and, adjusting the
work-rest schedule will help personnel recover from the effects of beat stress periodically. Frequent short breaks are more effective
in preventing heat illness than ore or two long breaks, -

¢ Use of Cooling Devices: The use of cooling devices like field showers, hose-down' areas, or cooling vests should be copsidered for
project tasks that invelve heavy work loads in cbemlcal resistant cloth.mg Contact the Barr Safety Staff for mformal’.wn on coohng
vests., . v b I— B -

* Acelimatization: Acclimatization is the gradual intreduction of workers into a bot envi.rbmner:it to allow their body to
physiologically adjust to hot working conditions. Acclimatized individuals generally have lower heart rates and lower body .
temperatures. In addition, they sweat saoner and more profusely and even have more dilute sweat (thereby loosing less electrolytes)
than nonacclimatized individuals. e - S

. Heat Stress Monitoring: Monitoring of the envirotment or personnel for potential heat stress should be initiated when the
ambient air temperature is 70°F. There are several ways to monitor heat stress, measuring heart rate, oral temperature, loss of body
weight, and the Wet Bulb Globe Temperature using a Reuter-Stokes RSS 217 or a Questemp 15 Heat Stress Monitor. Barr _
employees are advised to measure their heart rates as a pnmary means of heat stress mounitoring when impermeable protective
clothing is worn. ) :

« Employee Education: Workers have already been trained to recognize and treat the effects of heat stress during the 40 hour:
training. Signs, symptoms and treatment of heat stress shouid be discussed in project safety meetings. The Buddy System will help
m preventing heat stress once the employees are tra.med to recognize the signs and symptoms of heat stress.

3.15.3 Suggested Heat Stress Prevention Guidelines’

It may_not always be practically or economlcally fea.stble to implement all of the above prevention measures. Follow the eriteria given

below as a guide to choosing which measures to implement.

. Ambient air temperature is 70°F or more: ... . .. .. . e m e e

.+ Replenish {luids and electrolytes; provide cool potabie water and electrolyte replacement drink
= Provide shelter from the sun and heat Lo

Ambient air temperature is TO°F or more and chemical-resistant clothing is be_ing used:

» Replenish fluids and electrolytes; provide cool potable water and electrolyte replacement drink
. Provide shelter from the sun and heat ' T

. AdJu.st work schedules if feasible . e

« Initiate Heat Stress Monitoring and/or the use of cooling devices.

3.15.4 Heat Stress Monitoting

Heat stress monpitoring may be performed by monitoring the beart rate. Heart rate should be measured at the beginning of the work-
shift, at regular intervals, and at the start of each rest penod Refer to TABLES B-2 and B-3: RECOMMENDED HEART RATE .

MONITORING FREQUENCY.
a. If the Eean rate is <110 beats per minute (bpm}, personnel may coqtinue the current work-rest schedule.

b. If the heart rate is >110 bpm, take a 10 minute break. . .
= Monitor heart rate at the end of the rest break. If not <110 bpm, rest until the heart rate is <110 bpm.
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* Reduce the current work time between breaks by approximately 25%.

* If the next scheduled monitoring session shows a heart rate >110 bpm once again reduce the work time between breaks by 25

Table B-2

Recommended Haart Rate Monitoring Freguency
Relative Humidity Legs Than 80%

Hazard Evaluation

70°-80°F 80°-90°F $0°-100°F >100°F
Light Surmmar Clothing Every 3 hours Every 3 haurs Every 2 hours Every 2 hours
Kleangard or colton coveralls Every 3 hours Every 3 hours Evary 2 hours Evary hour
Tyvek, Polycoated Tyvek, Every 2 houfs Evety Zhours . Every hour Stop work and reassess
Saranex Tyvek
Table B-3
Recommendsed Heart Rate Monlitoring Frequency
Relative Humidity is 80% or Greater
T0°-80°F BO°-90°F 90°-100°F >100°F
Light Summer Clothing Every 3 hours Every 2 hours Every 2 hours Every hour .
Kieangard or colton Evary 2 hours Every 2 hours Every hour Evary hour
coveralls '
Tyvek, Polycoated Tyvek, Every 2 hours Every hour Every hour Stop work and reassess
Saranex Tyvek :

3.15.5 Haat Stresc First-Ald Treatment Guidelines

TABLE B-4. HEAT STRESS FIRST-AID TREATMENT GUIDELINES describes the symptoms of the different levels of heat stress and

gudelines for frst aid treatment.
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Hazard Evaluation
Tabie B4

Heat Strass First-Aid Treatment Guldelines

Heat Cramps

Cause: Excassive water loss B S A L SR C R

Symptoms: ol LT oo T2 | First-Ald Treatment Guidelines:
. Mursc.qlrarr E_ai[t irl ams, legs, abdomen ' . T 7 1+ Administer sips of Gatorade or water (2 glass every 15 minutas)
« Faintess, dizziness, exhaustion ) + Do not massage cramping muscles (uniess it does not increase.”
+ Normal temp, cool, moistskin = . . e ol pain)

* Helax persan

Heat Exhaustion

Cause: Large amount of water loss; blood clrculation diminishes L ) - T

Symptoms; | _ - - focL L CmsIITTT me ot oI Y ) FistAld Treatment Guidelines:

+ Moist, clammy skin, uéually pale : 7 + Move fo cool place - .

« Dilated pupiis N : - » Apply cold, wet compresses to skin

« Weak, dizzy, nauseous, headache : "] + Haise foet 8 to 12 inches

« Notmal or low temperatures ’ . + Administer sips of water or Gatorade (¥ glass every 15 minutes}
. « Get rmedical attention

. Heat Stroke i
Cause: Bady overheats: temperafure rises; no sweaiing occurs - i
Symptoms:. et T - | First-Aid Treatment Guidelines:
+ No sweating occurs » (st emergency medical assistance as scon as possible
« Dry, hot skin, usually red ‘ ) ) + Remove from sunlight )
« Constricted pupifs N o < |-+ Wetdown body with cool water or rubbing alcohot
« Hot body tamperature (105-110°F) ~° ~ ” o = Elevate head/shoulders .
* Strong, rapid pulse ) R TN )« Wrap in wet, cold wrapping
» Unconsciousness may occur i .. e .} » Once cooled to 102°F, stop cooling measures
+  Muscular twitching :

Cold Stress

Fatal exposures to cold have been reported when persons fail to escape from low environmental air temperatures or from immersion i
low temperature water. Hypothermia, & condition in which the body's deep core temperature {alls significantly betow 98.6°F, can be life

threatening. A drop in éore temperature to 95°F or Tower must be prevented.

Air temperature is not sufficient to determiné the cold hazard of the work environment. The windehill must be cousidered as it
contributes to the effective temperature. The body’s physiologic defense against cold includes comstriction of the blood vessels,
inhibition of the sweat glands to prevent loss of heat via evaporation, glucose (fuel} production, and inveluntary shivering to produce

beat by rapid muscle contraction.
The frequency of accidents increases with cold exposures a5 the body’s nerve impulses slow down, individuals react sluggishly and

numb extremities make for increased clumsiness. Additicnal safety hazards include ice, snow blindness, reflections from the snow, and

possible skin burns frt;m contact with cold metal.
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Hazard Evaluation

,

There are certain predisposing factors that make an individual mere susceptible to cold stress. It is the responsibility of the projec
tezm members to inform the Project Health and Safety Team Leader if any of the predisposing factors listed below apply to that
wdividuat. This enables the Project Health and Safety Team Leader to monitor the individual if necessary, or use other means of
preventing/reducing the individual’s likelihood of experiencing a cold-related illpess/disorder.

3.16.1 Predisposing Factors
Predisposing factors that will increase an individual’s susceptibility to cold stress are listed befow.

* Debydration - The use of diuretics and aleohol, and diarrhea can cause dehydration. Dehydration reduces blood cifeulation to the
extremities,

*  Patigue during physical activity - Exhaustion reduces the body’s alnhty to contract blood vessels This results in the blood
cirealation ocourning closer to the surface of the skin and the rapid loss of bedy heat.

* Age - Some elderly and very young individuals may have an impaired ability to sense cold,
+  Alcohol consurnption - Alcohol dilates the blood vessels near the skin surface resulting in body heat loss,

* Sedative drugs - Sedatives may interfere with the transmission of impulses to the brain thereby interfering with the body’s
physiological defenss against cold.

*  Poor circuletion - Vasocoustriction of peripheral vessels reduces blood flow Lo skin surface.

* Heavy work load - Heavy work loads generate metabolic heat and make an individual perspire. |If perspiration is absorbed by the
tndividual’s clothing and is in contact with skin, cooling of the body will occur.

* The use of PPE - PPE usage which traps sweat inside the PPE may increase an individual's susceptibility to cold stress.

* Lack of acclimatization - Acclimatization, the gradual introduction of workers into a cold environment allows the body to )
physiologically sdjust to cold working conditions.
+ History of cald injury - Previous injury due to cold exposures may result. in increased cold senmtnnty

3,18.2 Prevention of Cold Stress

There are & variety of measures that ¢an be implemented to prevent or reduce the likelihood of employees developing cold related
ilinessfdisorders. These include acclimatization, fluid and electrolyte replenishment, eating a well-balanced diet, wearing warm - - -

clothing, the provision of shelter from the cold, thermal insulation of metal surfaces, adjusting work schedules, and employee education.

* dAeclimatization: Acclimatization is the gradual introduction of workers into a cold environment to allow their body to
physiologically adjust to cold working conditions. However, the physiologic changes are usually minor and require rapeated
uncemfortably cold exposures to induce them.

» Fluid and Electrolyte Replenishment: Cold, dry air can cause employees to lose significant amounts of water through the skin
and lungs. Dehydration affects the flow of blood to the extremities and increases the risk of cold injury. Warm, sweet, caffeite-
free, nonalcoholic drinks and soup are good sources to replenish body fluids.

« Eating & Well. Balanced Diet: Restricted diets including low-salt diets can deprive the body of elements needed to w1tbstand cold
stress. Eat high energy food throughout the day.

» Warm Clothing: 1t i3 beneficial to maintain air space between the body and outer ]ayers of clothing ip order to relain bedy heat.
However, the insulating effect provided by such air spaces is lost when the sldn or clothing is wet.

¢  Work Schedule Adjustment: Schedule work during the warmest part of the day if poss:hle, rotate person.nel and, adjust the
work schedule to enable employees to recover from the effects of cold stress, -

The parts of the body most important to keep warm are the feet, hands, head and face. As much as 40% of body heat can be lest when
the head 13 exposed. ‘
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Hazard Evaluation

*  Recommended Clothing includes: . -

'
-- lomer layers (t-ghirt, shorts, socks) should be of thin, thermal msulatmg, nonmotsiure absorbent material, moisture mck.w.g, such
as polypropyiene. . .

-- Wool or thermal trousers. Denim is rot.a good protective fabric since it absorbs moisture very well.

- Felt-lined, rubber-hottomed, leather-topped boots with a removable felt insole is preferred. Wool socks with pnlypropy]en-e {nner
socks. Consider winter boots one half stze larger than regular size to accommodate thick socks.

- Wool shirts/sweaters should be worn over inper layer. '
" . A wool tap is good head protection. Use 2 liner under a hard hat.
- Miti:ens are better insulators than gloves. Wool liners for either mittens or gloves.
- Face masks or scarves are good protection against wind. '
Tyvek/polycoated tyvek provide geod wind protection.

- Wear loose ﬁttmg cloth.mg especzaHy footwear Consider winter boots a half size Iarger than regular shoes to accommodate
Cthick socks.. - oo Lo -0 Ll o e

Carry extra clothing in vehicle. Change out of wet clothes or socks. .

» ' Provision of Shelfer from the Cold: Shelters with heaters should be provided for the employees’ rest periods if possible, Sitting
in a heated vehicle is a viable option. Care should be taken that the exhaust is net blocked and that windows are partially open to
provide ventilation. . L . .

¢ Thermal Insulation of Metal Surfaces At temperatures of 30°F or luwer, cover metal tool handles with thermal insulating
material if possible. . . .

» Employee Education: Employees bave aiready been trained to recognize and treat the effects of cold stress during their 40 hour
training. Slg'ns symptoms and treatment of cold stress should be reviewed in project safety meetings where applicable. The Buddy
System will help in preventing eold stress once the employees are trained to recognize the signs and symptoms of cold stress.

. 3.163 Suggested Cold Stress Prevention Guidelines } e

It may not be practlmlly or economically feasible to unpiement all the above prevention measures. Follow the gtudelmes given below

when the ambient air temperature is -5°F or lower:

s (ontact the Project Manager or the Prcuecl'. Health and Safety Contact to determme if the project team should be en-site in such
temperatures. . .. L. . - E

* Dress warm.

«  Replenish fluids and electrolytes at regular iptervals. *
+ . Provide shelter from the cold.

*  Adjusting work-rest schedules.

3.16.4 Cold Stress First-Ald Treatment Guidelines

TABLE B-5: COLD STRESS FIRST-AID TREATMENT GUIDELINES describes symptoms of different stages in cold stress and first- -
aid treatment guidelines. . . .. .. ... -
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Hazard Evaluation

. Table B-5
Cold Stress First-Aid Treatment Guidelines

Frostbite

Stages:

» Incipient {frost nip) May be painless. Tips of earg, nose, cheeks, fingers, tees, chin
affected. Skin blanched white. .

« Superikial Affects skinftissue just beneath skin; turns purple as it thaws. Skin
is firn, waxy; tissue beneath is soit, numb,

* Daep Tissue beneath skin is solid, waxy, white with pur;:l:sh tinge.

Entire tissue depth is affected, .. .
First-Ald Treatment Guidelines: : - L ) —

» Incipten? Warm by applying firm pressure—no rubbing; or blow warm
breath on spot; or submsrge In warm watar {102-110°F),
* Suparficial Provide dry coverage, steady warmth; submerge In warm watar.
« Desp Hospital care is neaded. Don't thaw frosthitten part if needed to | ’

walk on. Don’t thaw if thers is danger of rafreezing. Apply dry
clothing aver frosthite. Submerge in water; do not rub.

General Hypothermia.

Siages: - Symptormns of Hypothermia!
» Shivering Muscle Tension = Coardination Loss
. lnGitt Uncontrollable Shivering Stumbling
orence Decroasad Muscle Function Fatigus

+ Decreasad Consclousness Speech Distortion Forgetfulness

- Glassy Stare ’ Freezing Extremities
* Unconsciousness Blua, Puffy Skin . Dilated Pupils
« Death Slow Pulse Shallow Breathing
Emargency Responsa:

* Keop person dry; replace wet clothing

= Apply external heat to both sides of patient using available heat sources, including other
bodles

* Ghve warm liquids—not coffea ar alcohol—alfter shivering stops and Iif conscious

« Handie gantly

« Transport to medical facility as soon as possnble

= If more than 30 minutes from a medical facility, warm person with other bodies

3.18.5 Windehill Index
The human body senses "cold” as a result of both air temperature and wind velocity. Cocling of exposed flesh increases rapidly as the
wind velocity goes up. Frostbite can occur at reiatively mild temperatures if wind penetrates the body insulation, qu exampls, when
the actual air temperature of the wind is 40 °F and its velocity is 30 mph, the exposed sion would perceive this situation as an

equivalent still atr temperature of 13°F.

[f the actual wind speed is not known, the following examples are provided to approximate wind speed. , -
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.5 mphl = Light flag moves
10 mph = Light flag fully extended
15 mph = Raise newspaper sheet

) 20 mph = blowing and drifting snow

Hazard Evaluation

TABLE B-6: WINDCHILL INDEX shows a chart that can help in determining the windehill index. Site work should be terminated

when there is a great danger of freezing exposed flesh.

Table B-§

Windchill Index

!

Actual Temperature Reading (°F)

Estimated Wind ' 50 40 30 20

.10, 0 =10 . =20

-30 -40 ' -B0

60

Speed
{in mph) *

Equivalent Chill Temperaturs (°F)

calm

LITTLE DANGER - - o
In <fr with dry skin. Maxirnum
mph have litie | danger of false sense of
additional sacurity.

(Wind speeds
greater than 40

effect.) o ,

INCREASING DANGER
Danger from freezing of

exposed flesh within one minute.

GREAT DANGER
Flesh may freeze within 30
seconds.

strass TLV.

Equivalent chill temperature requiring dry clommg to mamtam core body temperature above 36°C (96 8°F) par cold

From:" Threshoid Lifit Values and Bro:'ogrcal Exposure Indices, 1994- 1995 ACGIH. Developed by U.5. Army Research Institute ot

Environmental Medigine, Natick, MA, . _ .. _ .
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" _ ' ' ' PPE Program

Appendix C: Personal Protective Equipment (PPE) Program

1.0 Scope

Barr has established this. personal protective equipment (PPE)' program for hazardous waste operations to provide guidelines and
procedures that enable employees to most effectively use the PPE provided to them. Discussion of protective equipment noﬁnal]y used
by Barr p’ersounéll, except reéspiratory protection, is provided in this section. Respiratory protection is described in APPENDIX E: .
RESPIRATOR PROGRAM. ‘

2.0 PPE Selection

Levels of personal protection vary according to the activity being conducted and the hazards that may be encountered. Personal
protective equipment selection is made on the basis of site-specific chemical and physical hazards. The U.3. EPA terminology for
protective eqﬂpmeqt w’iil be used: Leveis 4, B, C ‘and D. Within each level, there may be variations on the specific PPE used and are
designated as DI, D2, D3, D4, Ci, C2, C3, C4, ete. A bi'i_&f description of t]§e le#_els qf protection that may be required is provided
below. Levels of protection for a particu]a} project wﬁl_bt-e specified in SECTION 1 of the.PHAS?'.

2.1 Level D

. Level D protection should be uséd when a hazardous atmesphere is.not present nor is expected based on planned work activities.
Level D pr(;t‘.ection is designed to offer éye and skin protection. Level D does not providé protection from inhalation exposure to
hazardous éubsga.nce's. Sub-levels within Level D (D1, D2, D3, D4) are designedﬁo adju.st the level of skin and body protection to the

appropriate site conditions. e el e e
22 LevelC oo

Level C protection is designed to offer air purifying respiratory protection in addition to body protection to a comparable sublevel in

Level D, and will be used when:

* The types of air contaminatits have been identified, an air-purifying respirator (APR) that can remove the contaminants is.
available, the air contaminants have adequate warning properties, oxygen levels are sufficient, and the criteria for the use of an
- APR have been met (APPENDIX E: RESPIRATOR PROGRAM).. .. _ . '

* Concentrations of airborne organic compounds in the breathing zone are§ ppm (benzene equivalent) above background for a period
of 10 minutes with a ceiling of 50 ppm (benzene equivalent), or above project specific action levels.

+  Concentrations of contaminate particulates which may become airborne in the breathing zone are greater than established action
levei for those contaminates. g ’ ’

Sublevels within Level C (C1, C2, C3, C4) are designed to adjust the level of skin and body protection appropriate to site conditions

. with a particular level of respiratory protection. Respirator selection is based on the types of inbalation hazards present on the site,
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2.4

PPE Program

When Level C respiratory protection is required, a full face or half-mask air-purifying respirator with High Efficiency Particulate .
THEPA) filters, or organic vapor/acid gas cartridges, or chemicai specific cartridges, or a combination of beth filters and cariridges,
camster will be used. The PHASP designates the appropriate combination in SECTION 1; PROJECT HEALTH AND SAFETY
INFORMATION. APPENDIX E: RESPIRATOR PROGRAM describes respirator usage guidelines in greater detail,

Lavel B

Lavel B protection is designed to offer supplied air respiratory protection in the form of a sélf-contdined breathing apparatus (SCBA) or
supplied air (SA) through an air line and will be used when;

*» Coancentrations of total airborne organic compounds exceed 50 ppm of unknown organies in the breathing zone, or project specific
action levels

» Congentrations of hazardous substances in the air are immediately dangerous to life and health (IDLH) or above the maximum use
limit of an APR with full-face mask '

* Oxygen deficient or potentially oxygen deficient atmospheres (19,5 percent or less) are possible
+ Confined space entry requires Lavel B protection.

Leval B protective equipment will consist of all equipment specified for Level C protection except the full-face APR equiptnent will be
replaced with self-contained breathing apparatus (SCBA), or a supplied air (SA) system with an egress bottle, if [DLH e-:d_nditions are

possible. ) .

Use of Level B requires that buddies actually accompany each other and, in addition, at least ene other person must be at Level B and

available as backup, ready to provide smergency assistancs,
Level A

Lavel A protective equipment should be worn when the highest level of respiratory, skin, and eye protection is needed. Barr does not
expect to work on projects involving this fevel of protection. [n the event that Barr employees are required to work in Level A

Protection, additional special training and equipment will be requred.

Personal protective equipment (PPE) selected to protect against potential hazards is described in TABLE C-1 -PERSONAL
PROTECTION LEVELS. These protection levels may be modified (upgraded or downgraded) by the Barr Project Health and Safety
Team Lesder depeadiag on specific site conditions, equipment configuration, status or phase of site activities, air monitonng results
and previous experience. The level of PPE used should be reevaluated for appropriateness upon the first indication of suspected
hazerdous substances through the detection of oders from exposed soils/fluids, appearance of oiliness in soils, or unnatural soil
discoloration.
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Table C-1
Personal Protection Levels

- : ' D1 D2 | D3 | D4 | C3 C4
General Safaty Equipment o )
Hard Hat"' A R R 5! R R
Safety Glasses et il il R R R R -R R
Chemical Géggies T T o o 0 Q O o} O ’
Face Shield B ’ ) o Q 0 o] o] o] 0
Hearing Protaction ™ R R R il R R
Safety Vest™ , L o R R R | R R R
Boots ) L 7 L
Steet-Toed Boots/insulated Stesl-Toed Boots i R A R - R -
Chemical Resistant Steet-Toed Boots' .. . |t -]Jolofrl o R
“Boot Covars®™ _ -lrRir[RrR}I R R
Clothing e
Cotton Coveralls - o] -
Kleengard , . . . . - O - - - -
Tyvek o ” R - R - R --
Poly-Coated Tyvek T ) U T - - ] R O R
Respirators o ’
Ve Mask Hesp:ratur with HEPNOVAG cartndges ) ) - - - - R |- R
Full Face™ ~'with GMC-H cartridge ) S - - - - o O
Emgrgenty Life Support Apparatus (ELSA) 5-Minute Escape Boltie - Q Q O [} Q
Gloves el
Inner Glove {Surgical) . - R R R R R
Quter Glave (Nitrile, neoprene, monkey grip) 18 L. Q R A A B

R = Aequired © = Optional” - = Not Required

Special Considerations

—

th

3.0

3.1

Hard hat not required in the absence of construction activities or averhead physical hazards, unless requirad by client,

Hearing protection is required during seil boring and monitering wel instaltation when personnel may be exposed to high noise Iave!s (lor
aexample, cannot hear normal conversation or have to raise voice to be understoad).

Brightly colored sal‘ety vests should be used when workmg on and ad}acent to r‘oadways or workmg in remota argas during hunting
$8ason. _

Chemical resistant steel-toed baots may be used mstead of steel toed leather boots and boot covers |f water is avallable for DECON.
Boot covers or chemical resistant boots required if walking in_contaminated soil or |quldS

A second pair of surgical gloves may ba used where guter gloves are required.

Perscnal Protective Equipment.Use Guidelines

Protective Clothing

The criteria used to determine the need for PPE for a specific activity are listed below. Specific personal protective equipment needs

for project work iz discussed in SECTION 1 of the PHASP.

Hard Hats: Required when the potential for construction hazards or overhedd hazards exist or when intrusive activities involving
_powered equipment are conducted. Examples include soil borings, well installation, test excavating or other construction/investigation
activities involving the observation of heavy equipment operations. In addition, hard hats are required if required by other contractors

or by the owner. . - .. .. _ .. .. -. e I
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3.1.2 Safety Glasses: Required when activities involving powered equipment such as soil boring, well installation, test excavation or ot

activities mnvolving the observation of heavy equipment operations occur. Side shietds are required when work involves handling o
betng 10 dose proximity to chemical, grinding, grouting operations, or conerete pouring or other activities where particles/aerosol can

become easily mirborne and may irritate the eye if eye contact occurs.
A splash shield should be worn when materials known or suspecied to contain hazardous substances may splash or spray to the face.

3.1.3 Stesl-Toed Boots: Required when activities involving powered equipment such as soil boring, well installation, test excavating or other
constructionfinvestigation activities involving the observation of heavy equipment operations. In addition, steel-toed boots are required
if requiared by contractors, owner or when activities may involve carrying/handling heavy materials. Steel-toed boots with ste;’.l midsoles
should be used when work may inveolve walling on sharp objects, such as when walldng on landflls.

3.1.4 Cotton Covanilis/Work Clothes: Cotton coveralls may be used to protect skin and work clothes from nontoxic particulates such as

dust, dirt, and mud. May be used when contact with soils or water known or suspected to contain hazardous substances is restricted to
bandling samples. : .

3.1.5 Kleengard: Klesngard is & disposable and breathable fabric, that can be used to protect skin and work clothes from nontexic
substances. Required when activities are restricted to the exclusion zone and where contact with soils or water known or suspected to
contain hazardous substances is restncted to handling samples. If torso contact with known or suspected to contain hazardous
substances materials cannot be avoided, an upgrade to tyvek will be necessary. Kleengard is not acceptable when working on coal tar
mtes or sites known or suspected to contain PCB, unless all contact with those bazardous substances can be avoided.

3.1.8 Tyvek: Tyvek is disposable nonporous material. [t may be used to provide protection from toxic particulates such as lead dust an.
asbestos, and may be used for wind protection in the winter. Required when tasks may involve bodily contact with materials known or
suspected to contain hazardous substances. This would involve collecting of samples from backhoe bucket during test trenching and
worling wath driller to collect samples, and other activities where splashing or “getting dirty” is likely.

3.1.7 Poly-coated Tyvek: Poly<oated tyvek is a disposable, polyethylene-coated tyvek material. It may be used as protection from potential
chemical liquid splash. Required when bodily contact may cccur with high wncentrations of hazardous substances. Also required when
concentration of hazardous substances is upknown and activities may encounter bodily contact with these substances or when

ivestigation/remediation achivity generates a splash potential.

3.1.8 Saranex Tyvsk: Saraney tyvek is a saran-coated tyvek material and may be used when a higher level of sldn protection is required
than that offered by poly-coated tyvelk.

3.1.9 Chemical Resistant Bocts: Chemical-resistant steel-toed boots may be worn when walking in materials known or suspected to contain
hazardous substances is anticipated or when work may involve walking-in wet conditions. They may be worn uncovered only when
there s suffictent water on the site for thorough decontamination, or when the pature of the contaminant facilitates quick velatilization
trom feotwear. Two pair of disposable boot covers or a heavier overboot may be worn over leather steel-toed boots in lieu of one pair

over chemrcal-resistant boots.
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PPE Program

3.1.10 Boot Covers: Disposzable boot covers will be worn over jeather steel-toed work boots when walling in materials known or suspected to
conitain hazardous substances. They may also be worn when muddy conditions are anticipated. They may be worn over chemical-
resistant boots when there is not sufficient water on the site {or decontamination.

3.1.11 Gloves: Inner vinyl, nitnlle; or latex surgical gloves (4 mil thickness) wi'll_ be worn as a precaution when handling materials known or
suspected u; contain hazardous substances or when a dermal (skin) hazard exists. They may also be worn inside outer gloves when
there is a greater likelihood of contact with materials known or suspected to contain hazardous substances to provide protection against

degradation/leakage of the quter gloves.

Quter gloves of nitrile, vinyl, neoprene, butyl, or viton {11-14 mil thickness} will be worn when handling materials known or suspected
permeability of glove material to expected contaminants on the site. in most cases, a second pair of surgical gloves may be used where

outer gloves are required. In cold weather, insulated orange vinyl-coated gloves (monkey-grips) may be worn as outer gloves.

One pair olf surgic:_al_glovés (nitrile, latex) is trequired when handling containers tha"c contain-samples known or suspected to contain
hazardous substances. A second pair of surgical gloves is required when collecting the sample known or suspected to contain hazardous
substances from split spoon sampler or bailer or when performing headspace analysis. This sec;:nd pair (outer layer) should be replaced
immediately after ha.ndipg or colecting the_sample'. This outer Iayer should consist of a thicker material (nitrile, neoprene) when

" handling high concentrations of hazardous substances or materials known or suspected to contain coal tar or PCB or when collecting a

sample from the backhoe bucket.

. 4.0 .Work Task Duration

In selecting personal protective equipment, the estimated duration of job tasks and project duration is considered, in addition to other
considerations. Protective equipment is chosen that will provide protection for a full work shift, or for the duration of the task to be
accomplished. If site conditions are such that protective equ.ipn:\ent cannot provide adequate protection for the duration of the task,

several factors are considered to determine appropriate work task duration, including:

* Clothing/glove permeation and penetration rates for chemicals
+ Respirator/fiiter cartridge capacity and breakthrough time
+*  Ambient temperature and-weather conditions

. Integrity of the tyvek, boot covers, and gloves

In addition, as soon as the integrity of any PPE is compromised, the‘ work task should stop until the PPE can be repiaced.
5.0 Maintenance and Storage’

Nondispesable protective equipment such as hard hats, boots, and safety glasses will be decolntaminated, if necessary, prior to leaving
the project site. Respirators will be decontaminated after each use. Most disposable clothing such as tyvek, boot covers and outer
gioves. are discarded at the end of a work shift. If, after inspection, and decontamination procedures, it has been determined that ‘L_hv
elothing may be reused, these items may be stored appropriately until re-used. All used Vdir;v.posable clothing will be discarded upon

demobilization from a site.
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7.0

8.0
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PPE Program

Decontamination and Disposal :

Decontemination and disposat procedures for personal protective equipment are covered in APPENDIX D: DECONTAMINATION.
Training and Fitting

All Barr employees with 24- and 40-hour training have been trained in the use and selection of personal protective equipment, and
have been provided hands-on training on using PPE. Each Barr employee with 40-hour training has been fit-tested with a respirator
according to the procedures outlined in APPENDIX E: RESPIRATOR PROGRAM. All Barr field employees {regardless of training
level} will be fitted for and provided with steel-toed boots, hard hat, and safety glasses with side shields (and safety sunglasses, if
necessary). A large inventory of protective clothing, gloves, and beot covers is maintained in various sizes, Each employee is
encouraged to try on the various sizes to determine the best ftting size of all personal protective equipment. After selection of the
proper PPE, and in addition to the PPE training received during 24- and 40-hour training, each employee will receive training by a
member of the health and safety staff or by r.t;e equipment maintenance technician. The training will include, but is not limited to how
to properly don, deff, adjust, and wear PPE; the limitations of the PPE; and the proper care, maintenance, useful life, and disposal of
the PPE. Each trained employes will demonstrate this knowledge, and their ability to properly use the PPE, before being allowed to
perform work that requires the use of PPE. ’

Drassing/Removal Procedures for Personal Protective Equipment

Clothing required as protection from exposure to hazardous substances will be put on at the site before entry into the exclusion zone
protective outer garments are nacessary, the suit (tyvek, poly-coated tyvek, saranex, ete.) will be put on first, followed by boots, bo

covers and gloves. Hems on the legs of protective clothing should be worn outside of chemical resistant boots and taped at the aokle,
necessary, If boot covers are used, the hems shoutd be tucked into the boot cover and taped below the knee at approximately mid-calf
level, Hems on the sleeves of protective clothing should be worn outside of gloves, and taped at the wrist if necessary. Respirators will
be put on following the guidelines provided in APPENDIX E: RESPIRATOR PROGRAM, prior to putting on. gloves,

Barr employees leaving the exclusion zone will remove and decontaminate their equipment and protactive clothing, if necessary, at
deaignated DECON sones as described in FIGURE D-1: DECONTAMINATION PROCEDURES of SECTION 4 and in APPENDIX D:
DECONTAMINATION, Respirator removal procedures to be followed are found in APPENDIX E: RESPIRATOR PROGRAM.

FPPE inspection

Al Barr employees will periodically inspect the integrity of their own PPE, bdth before and during use. The frequency and degree of
inspection depends on the specific article and its frequency of use. The primary inspécti_on will be done by the user before use.
Inspaction guidelines are presented in the following sections. -

Protective Clothing Inspection
+ - Visually inspect for tears, ponuniform coatings, imperfect seams, malfunctioning closures.

+ Hold up to the light to check for pinholes. - o o C e —
+  Flex product to check for cracks and deterioration.
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- PPE Program

8.2  In-Use Inspection

PPE should be periodically i.nspected for signs of fipping/tearing or begvy contamination of PPE. In the event of torn/ripped or heavily
contaminated PPE, Barr employees should proceed to the DECON zone to remove and replace the PPE.

9.3  Respiratory Protection Inspection

The inspection of respiratory protection equipment is discussed in APPENDIX E: RESPIRATOR PROGRAM.

‘

10.0 Evaluation of Effectiveness of PPE Program

The Barr PPE program is evaluated annual{y for its effectiveness. This evaluation aecurs at refresher training sessicns and is also

reviewed regularly on project basis by the Project Heaith and Safety Contact.
11.0 PPE Limitations

Selection of chemical-resistant clothing should be performed by personnel trained in evaiuatiqn of the clothing and its limitations.
Consideration of the following factors and limitations is generaliy__conéidered in the selection of PPE described in the PHASP.

e Not all materials protect against all chemicals and chemical combinatjons, and not all materials provide a barrier for prolonged
exposure pertods. Since most contaminated soils/water are mixtures of hazardous substances, there is limited permeation data
available for those mixtures. Selection should be made for clothing offering the widest range of protection against the chemicals

. expected on site. e e .- - . .

*  Protective ¢clothing is generally nooporous and is designmed to prevent skin exposure to hazardous substances. Consequently, the
nonporous nature does not allow for sufficient cooling of the body through sweating and other heat release body functions.
Temperature extremes will be considered in the PHASP when selection of PPE is made, and suggestions will be made on duration
of use of PPE, and recommended break schedule as appropriate to weather conditions. Guidelines for working in PPE during
temperature extremes is discussed in APPENDIX B: HAZARD EVALUATION. -

+ In cold weather, the polymer coating on some dispesable clothing may become inflexible and tear more easily.

.

* The use of boot covers to protect footwear frum contamination may increase the potential for slipping bazards.

Other limitations to consider are:

. Abih:t,y of material to withstand the physical' stress of tasks {e.g., boot covers torn by walking on sharp objects).

* Degree to which protective clothing may interfere with a worker's ability to perform tasks {e.g., full-facepiece respirator interferes -
with ability to read survey scope). ‘

s . SR © A o _ Revised: June, 1996 . _ |
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Q ' Appendix D: Decontamination Procedures
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Decontamination

Appendix D: Decontamination Procedures

1.0 Scope

Personal protective equipment (PPE) and monitering equipment must either be decontaminated or propéi-]y discarded upon exiting from
the exclusion zone. This practice prevents cross-contamination to clean areas. All Barr employees and Barr’s subcontractors must

enter and exit the exclusion zone through the decontamination {DECON) zope.
2.0 Decontamination Methods . .

Decontamination methods should inveives physically removing contaminants, peutralizing contaminants, or removing contaminants
. through a combination of both physical and chemical means. The types, physieal States, and concentrations of contamination present

will determine the feasibility of DECON and appropriate method of decontamination.
3.0 Procedures

A step-by-step representation of decontamination procedures and recommended locations for decontamination stations for Levels D, C,
and B is provided in FIGURE D-1: DECONTAMINATION PROCEDURES in this section and in SECTION 4 of the PHASP. The
Project Health and Safety Team_ Leader will monitor decuqtaminatioﬁ procedures and may modify, if appropriate, to suit site conditions

and specific protective levels in'use.. General standard operating procedures to be followed are:

. *» Minimize contact with contaminantsr inr order to minimize the need for extensive decontamination.
» Sam puﬁg/ihonj'toﬁné equipment, when feasible, shoﬁld be enclosed in plastic bags to prevent contamination and the need for
DECCN. )

* Decontamination solution of soap on other detergent, such as trisodium phosphate (TSP} and water should be used.

. Glovés, bost covers, and disposable outer clothing should be rolled down with the insides out and discarded in appropriate
containers. PERR LI r o e rm e E .
4.0 Equipment Decontamination
Air monitoring equipment will be decontaminated before leaving the site. While the decontamination procedures should be appropriate
for the type and concentration of site contaminants expected, the selected procedure should oot be damaging to the monitoring
equipment. Generally, vﬁping the equipment with a damp cloth or cloth seaked in a mild soap selution is sufficient to remove most

contaminants. If solvent cleaning or more rigorous cleaning t'echniques are required, the Equipment Maintenance Technician should he

consulted.
Or.hef site equipment such as vehicles, seil, or other sampling equipment. should be decontaminated prior to leaving the site. . Vehicle
) decontamination at minimuf should ¢onsist of steam or pressure washing tires. Depending upon site conditions, the use of solvents or
" more extensive pressure washing may be necessary. Site-specific equipment decontamination procedures, if required, are discussed in

. - the Health and Safety Plan. - e

©
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6.0

6.0

7.0

Decontamination

Waste Disposal f
R

Barr personnet oo gite will determine whether protective clothing is contaminated, in which case it will remain on site for future
disposal by the owner. Personal protective clothing may be considered contaminated when the level of contamination present meets
hazardous waste criteria. Clothing which does not carry levels of contamination suffictent to warrant this categorization may be
disposed of as garbage. ATTACHMENT D-1 should be consulted for further guidance.

it is unlikely that any nonvisible residue adhering to dispesable protactive clothing would be present at the levels required to meet
hazardous waste criteria. Protective clothing that is not visibly dirty will therefore be placed in garbagé bags to be disposed of as
garbage. All visibly dirty protective clothing will be placed in drums or secured plastic bags to remain on site or otherwise disposed of
as determined in the work scope of the project.

Management and Disposal of Decontamination Solutions and Other Invastigation-derived Wastes

Decontamination sofutions and other investigation-derived wastes must be decontaminated or be properly disposed. [n determining if a
particuiar management disposal option is appropriate, the following should be considered:

* The contaminants, their concenu'lations, and the total volume of decontamination solution
+  Mediz potentially affected {e.g., proundwater, soil) under management options .
* Location of the nearest population(s) and the likelihood and/or degree of site access

* Potential exposure to workers

= Potential for enviroamental impacts .

‘The U.S. EPA bas released a fact sheet {January 1992) summarizing appropriate methods for managing decontamination solutions and
other investigation-derived waste. ATTACHMENT D-1: GUIDE TO MANAGEMENT OF INVESTIGATION-DERIVED WASTES
contains the information in the U.3. EPA fact sheet which has been retyped to improve its legibility.

Showers and Change Roocins

Showers and/or change rooms may be provided for Barr employees when the duration of the project activities extends beyond a six-

month continuous period or will be provided when site conditions warrant the need for a separate change area.

0001002\25117- VLAY D-2 T - , Revised: June, 1996
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-Attachment D-1 o . .

Guide to Ménagement of Investigation-Derived Wastes

ERCLA field investigation activities {e.g., remedial investigationffeasibility studies and remedial designs}) may result in the gensration of wasts materials

at may pose a risk to human health and the enviroument. These investigation-derived wastes (IDW) may include drilling muds, cuttings, and purge
“ater from test pit and well installation; purge water, seil, and other materials from collection of samples; residues (e.g., ash, spent carbon, well
develepment purge water) from testing of treatment technologzes and pump and treat systems; contaminated personal protective equipment (PPEY; and
solutions (aqueous or otherwise) used to decontaminate nond.tsposabie _protective cloth.mg and equipment. The management of [DW must ensure protection
of human health and the environment and comply with (or waive) regulatory requirements that are applicable or relevant and appropriate requirements
{ARAR). This fact sheet presents an overview of possible IDW management options, discusses the protectiveness requirements and ARARs associated with
these options, and outlines general objectives established for [DW management ucder Superfund.’

The general options for managing [DW ({see Highlight 1) are collection ___ Alternatively, if the site includes or is near nasxdent:al areas, the site is
and either (1) immediate disposal or {2) some type of interim - ‘unsecured, and/or contaminants appear to be present at unacceptable
management. [nterim management may include storage or other levels, it may not be protective to return excavated soil to the source.
temporary measures. As discussed below, the specific option selected " Storing IDW in containers in an oo-site, secure location, or sending it off
wili dapend on the type of waste produc_ed its reiative threat to human site immediately may be more appropriate.

-health and the environment, and other site-specific conditions. ) ) o . ‘
' Sit¢ managers also need to consider thé potential effects of IDW

IDW Management Requirements =~ =~ =~ . - management-related activities oh environmental media. For example,
‘ ) pouring contaminated purge water on the ground around a well may not
When managing [DW, site managers are required to choose an option be prudént, because such an action could mobilize any hagardous -
that: {1) is protective of human health and the environment and {2) . constituents present in the soil or introduce contaminants into clean soil.
complies with (or waives) ARARs, as described below.
T - Comphance with ARARs
Protectiveness T ’ o CoT T
Remed.lal [nvestlgatlon/Feas:b:ht.y Study (RI/PS) and Remedial Destgn
In determining if a particular management/dispoesal opticn is protective, ’ (RD?Y actions must comply with ARARs "to the extent practicable,
site managers should consider the following: considering the exigencies of the situation” (NCP, §5 FR 8756, emphasis
) - added}; therefore, it generally will not be necessary to obtain a waiver if
.- The contaminants, their concentrations, and total volume of IDW: an ARAR cannot be attained during these actions. If a site mangger
determines that, based on site-specific factors, compliance with an ARAR
Media potentially affected {e. g ground water, soil) under is practicable but an ARAR waiver is warranted for an RUFS or RD
management options; - - .action, an interim actior waiver may be available if the final remedy
will attain the ARAR. An action_ memorandium should be prepared for
s Location of the nearest popu]atlon(s] and tbe hkehhood and/or o the waiver, the state given an opportunity to comment, and tbe decision
degree of site access; document ptaced in the administrative record.

»  Patential exposures to workers; and

. Potential for environmental impacts.
As.a germeral rule, it will be necgssary to use best professional judgment,
in light of the site-spetific conditions, to determine whether an option is
protective of human health and the environment. For example a site
manager may determine that stonng [DW t.emporanly until the final
action or returning IDW to its source is protective, based on knowiedge
that the materizl poses low risk and/or that the final actien will address
any risks posed by the wastes and there will be no unaeceptable risks in’
the interam.

e B P T L AP o b At el M a . - BN -

‘Mapagement of treatability stud_y and treatment pilot wastes is disctssed in Guide /br Conducting Treatab:[zty Studxes Under CERCLA, Interim Final,
.cember 1989, EPA/540/2-89/058. Information on mandgement of [DW generated during Prehmmary Assessments and Site Invest;gatzons is provided in_ -
anagement of Investigation-Derived Waste Durmg Site Investigations, May 1990, EPAS40/G-91/008.
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Type of IDW

Soil

Sludges/sediment -

Aquesus Kquids (ground water, surface water,
drilling fluids, other wastewaters}

Docontamination fiutds

Highlight 1: TDW Management Options
CGeneration Processes*

»  Welltest pit installation
*  Borebole drilling
*  Scil sampling

+  Sludge pit/sediment sampling

Well installation/development

Well purging during sampling

Ground water discharge during pump teats
Surface water sampling

*  Decontamination of PPE" and equipment

Disposable PPE e Sampling procedures or other on-site
activities
*  The generation processes listed here are provided as examples.

Management Options

. Return to boring, pit, or source
immediately after geperation

e  Spread axound bonng, pit, or source within

the AOC"

Consolidate in a pit (vnthm the ACC)

Send to on-site TDU*

Send to TDU off site u'nmed:ately

Store for future treatment and/or disposal

+  Return to boring, pit or source immediately
after generation

*  Send to on-site TDU

+  Send to TDU off site immediately

+  Store for future treatment and/or disposal

«  Discharge to surface water -

Pour onto ground close to well
{nonhazardous waste)

.Send to on-gite TDU

Send to off-gite commercial treatment unit
Send to POTW'

Store for future treatment and/or disposal

Send to on-site TDU
¢«  Evaporate (for small amounts of low
contamination organic fluids)

*  Send to TDU off site immediately,
e  Store for future treatment and/or J

Send to on-site TDU

Place in on-site industrial dumpster
Send to TDU off site immediately

Store for future treatment and/or disposal

IDW may also be produced as a result of activities not listed bere.

+  AOC: Aroa of Contamination (AOCA at 2 site may not yet have been identified at the time of the RUF’S) TDU 'I‘reatmentfd.\,sposa] Unit, POTW:
Pubhcly QOwaed Treatment Works; PPE: Personal Protective Equipment

Attachment [
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Potential ARARs for [DW at CERCLA sites inéliide régulations under

the Resource Conservation and Recovery Act (RCRA) (includiag both

Federat and State underground injection eontrol (UIC) regulations), the

Clean Water Act (CWA), the Clean Air Act (CAA), the Toxic Substances

Control Act (TSCA), and other State environmental Taws. How {hese ~

arious requirements may direct or influence [DW management
cisions is deseribed below.

source Conservation and Recovery Act (RCRA). Certain sections of
the RCRA Subtitle C hazardous waste regulations (e.g., land disposal
restrictions and storage restrictions) may be ARARs for [DW should
RCRA hazardous waste be identified at a site, {Note that RCRA may be
relevant and appropriate even if the IDW is not 2 RCRA hazardous
waste.) A waste is hazardous under RCRA if it is listed as such in 40

CFR 261.31 - 261.33.or if it exhibits one of four charactéristies; ~ . .

igmitability, corro_srnty, reactivity, or toxicity.

Site managers should not assume that a waste considered to pose a
potential risk at a CERCLA site is a listed or characteristic RCRA
hazardous waste. Until there is positive evidence (records, test resualts,
other knowiedge of waste properties) that the IDW is a RCRA bazardous
waste, site managers should manage it in a protective manner (but not
necessarily in accordance with Subtitie C requirements). Business
records or facility processes should be examined to determine whether
RCRA listed wastes were generated and are present in the [DW. For
characteristic wastes, site managers should rely on testing results or on
knowledge of the material’s properties. If best professional judgment
and available information indicate that, for protectiveness reasons {or

because RCRA requirements are relevant and appropriate), IDW is best

managed as a “hbazardous waste” management in accordance with
Subtitle C requirements is prudent, regardless of whether it is known to
be a RCRA waste. . . . e e T -

If aqueous Liquid IDW is considered a RCRA hazardous waste, the site
manager should determine whether the Domestic Sewage Exclusion
(DSE) applies to the discharge of that IDW to a POTW. The RCRA DSE
exempts domestic sewage and any mixture of domestic sewage and other
i astes that passes through a sewer system to a POTW for treatment
m classification as a solid waste and, therefore, as a RCRA bazardous
aste (40 CFR 261.4).

* Land Disposal Restrictions

[f [DW is determined to be 2 RCRA hazardous waste and subject to the
land disposal restri¢tions {LDRs), "land disposal” of the [DW will be
prohibited unless specified treatment standards are met (see Superfund
LDR Guides #5 and #7, Determining When LDRs Are Applicable to
CERCLA Resbonse Actions and Determining When L.LDRs Are Relevant
and Appropriate to CERCLA Response Actions, OSWER Directive

9347.3-05F8 and 9347.3-08FS, June 1959 and December 1989 and the
NCP, 55 FR 8759, March 8, 1990). “Land disposal” occurs when wastes

- from different AOCs are consolidated inte one AQC; when wastes are
moved outside an AOC (for treatment or storage) and refwrned to the
sate or a different AQC; or when wastes are excavated, placed ina
separate hazardous waste management unit such as an incinerator or
tank within the AOC, and then redeposited inte the AOC,

Storing IDW in a container {"a portable device in which a material is
stored, transported, treated, disposed of, or otherwise handled” {40 CFR
260.10)) within thé AOC and then returning it to its source, however, 15
allowable w1thout meeting tbe specxﬁed LDR treatment standard.s
260.10), EPA states that. "a coutamer a]one does oot constitute a unit:
 the unit includes the contawners and the land or pad upon which they
are placed.” Therefore, retirning [DW that has been.storéd in
eontainers {not tanls or other RCRA-regulated units) within the AOC to
its source does not constitute land disposal, as long as containers are not-
managed in such a manner as to constitute a RCRA storage unit as
defined in 40 CFR 260.10. [n addition, sampling and direct replacement

.wastes within an AOC de not ¢onstitute land disposal.

L4

- Storage

. Sﬁﬁtitle C 6uf].ines the storage requirements for RCRA hazardous

wastes. Under RCRA, “storage” is defined as "the holding of hazardous

" waste for a temporary period, at the end of w]:uch the hazardous waste

is treated, dispesed of, or stored elsewhere” (40 CFR 260.10).

Oo-site Superfund actions are only required to comply with the

" substantive standards of other laws (see 40 CFR 300.5, definitions of

applicable or relevant and appropriate requirements). Superfund sites
are also exempt from permit requirements under CERCLA §12Hed
Therefore, site managers are not required to comply with admimstrative

requirements triggered by RCRA storage deadlines (e.g., contingency
_ planning, inspections, recordkeeping). Generally eqmvalent
_pdmipistrative activities are undertaken at Superfund sites, however,
- gg_ie_r,,egst_;gg _Superfund management practices. -

Site managers storing known RCRA hazardous waste must comply with
the substantive, technical requirements of 40 CFR Parts 264 and 265 _
Subparts [ (containers), J (tanks}, and L (waste piles), to the extent
practicable. {See Highlight 2 for a summary of these technical
requirements for each type of unit). In additien, the ground-water *
monitoring requirements of 40 CFR Parts 264 and 265 Subpart F are
potential ARARs, and to the extent they are determined to be ARARs at
a site, they should be attained to the extent practicable {or waived). (In
many cases, ground-water monitoring conducted during the RIFS will
provide protection equivalent to the Subpart F requirements.)

[NOTE: Under the LDRs, restricted RCRA hazardous waste may not be
stored at a site unless the storage is solely for the purpose of
accumulating sufficient quantities of the waste to faciiitate proper
disposal, treatment, or recovery (see 40 CFR 268.50), . Generally, storing
IDW until a final disposal option is selected in a Record of Decision
(RCD) and implemented during the remedial action is allowable storage
under the RCRA LDR storage prohibition.)

+  Recordkeeping and Manifésting

If hazardous wastes are sent off site, the site manager must comply with
both administrative and substantive elements of the RCRA generator
requirements of 40 CFR Part 262 acd LDR onotification and certification
requirements of Part 268. {For example, a site manager must prepare
an LDR notification and certification when restricted wastes are sent off
site to & land disposal facility.) These standards include requirements
such as manifests for shipping waste that list all hazardous waste_
listings and characteristics applicable to the waste {see 40 CFR 262, 11)

_.backaging and fransport requirements, and recordkeeping requirements.

) '[f the LDRs are apphcahle, the follovnng mformatmn should be collected

and available hefore the removal of wastes to an off-site disposal facility: ~
EPA hazardous waste number, LDR treatment standards, manifest.
number for the waste shipment, and waste analysis data.

L Underg'_z_-_pqnd Injectio;n Control (UIC) Program

'Under the UIC regulations, RCRA hazardous wastes may be injected
into Class | permitted wells. In some cases, hazardous liguids. such as
extracted ground water from pump and treat operations, _may be injected

into a Class [V UIC well. For example, ground water contaminated with
RCRA P.azard_uu.s wastes_may be injected into Class [V permitted
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Highlight 2:
Examples of Technical Storage
Raquirements

RCRA storage requirements, applicable to both less-
thao-90-days generatars and permitted or interim
status storage facilities, may include the following
substantive requirements:

Containers 40 CFR 254 Subpart 1 and 265 Subpart I
Contatners must be in good condition
Wastes must be compatible with container
Container st be closed during storage
Conteiner storage areas must have a containment
system that can contain 10 percent of the volume
of containers or of the largest container
* Spilled or leaked waste must be removed from
the collection area =s necessary to prevent
overflow

Tanks 40 CFR 264 Subpart § and 265 Subpart J

¢ Taoks must have & secondary containment system
that includes a liner, a wault, a double-walled
tank, or an squivalent device (applies only to
certamn tanks)

Waste Piles 40 CFR 264 Subpart L and 265 Subpart L

s Waste piles must have a liner and a leachate
collection and removal system

*  Ownersfoperators must have a run-on control
syatem to prevent flow onto the active portion
of the pile during peak discharge from at
least & 25-year storm

*  Qwnarsfopersators must bave a run-off management
system to collect and control at least the water
volume resulting from & 24-hour, 25-year atorm

« This is a partiai list of substantive
reguirements. For more detail, see 40 CFR Part
264 and 2865,

wells of it is part of a CERCLA response action or a RCRA corrective
action and if it has been treated to “substantially reduced hazardous
consutuents pnor to such injection ...* (RCRA § 3020(b)). (See
Applicability of Land Ihsposal Restrictions v RCRA and CERCLA
Ground Water Treatment Reinjection, OSWER Directive #8234,1-06,
December 1989, e

+ NomRCRA Hazsrdous Wastes

Some nonRCRA hazardous waste may be subject Lo management
requrements under Subtitle D of RCRA as solid wastes. Subtitle D
reguiates disposs] of solid waste in facilities such as municipal landfills.
Tharefore, nec RCRA hazardous [DW, such as decontaminated PPE or
sgquipment, may need to be disposed of in a Subtitle D facility
{depending oo State requirements).

Clean Water Act (CWA). Discharges of aqueous IDW to surface water
and publicly owned treatment works (POTWs) may be required to

comply with CWA Federal, State, and local requirements. Requirements

to be met may include water quality criteria, pretreatment standards,
State water quality standards, and NPDES permit conditions. Direct
discharges to on-site waters ard subject only to substantive
requirements, while discharges to POTWs and other off-site discharges

must comply with both substantive and administrative CWA
reguirements (including permitting requirements). {See Guide to
Discharging CERCLA Agueous Wastes to POTWs, June 1991 and
CERCLA, Compliance with the CWA and SDWA, #9234.2-06F3, Januan
1891

Toxic Substances Control Act {TSCA). If IDW contains PCB.
treatment and/or disposal requirements may apply during its
management. TSCA requirements regulate the disposal of materal
contaminated with PCBs at concentrations of 50 ppm or greater as
found on site {i.e., based on sampie analysis and not the PCB
concentration of the source material (e.g., transformer fluid)). (See PCE
Guidance Manual, EPA/S40/G-90/007, August 1990.) In addition, TSCe
storage requirements may apply that limit the time that PCBs may be _
stored to one year. Furthermore, if PCB materials are mixed with a
RCRA hazardous waste, they may be regulated by the LD'R California
list prohibitions. (See RCRA sections 3004(d¥%2)D) and (E).} ’

Department of Transportation {DQT) requirements. Where IDW will b
disposed of off site or transported on public roads to a site, DOT
requirements for containerizing, labeling, and transporting bazardous
materials and substances may apply.

. State requirements. Promulgated State regulations that are legally
enforceable, timely identified, and more stringent than Federal

regulations may be potential ARARs for IDW managed on site.
Substantive requirements of State law that may be ARARs for IDW
management include State water quality standards, direct discharge
limits, and RCRA requirements {including underground injection contre
regulations) promulgated in a State with an authorized RCRA
hazardous waste management program {as well as programs authorize:
by State laws). Off-site, substantive and administrative requiremants
State law may apply.

Off-Site Policy. In addition fo complying with requirements of Federai
and State laws, all off-aite dispesal of wastes must comply with
CERCLA section 121{d)(3) and the CERCLA Off-Site Policy {OSWER
Directive No. 9834.11 {November 13, 1987)). The Off-Site Polj
establishes criteria for selecting an appropriate treatment, st

disposal facility {TSDF), including release critena for all facilit at
receive wastes from CERCLA-authorized or funded response actions. 1
addition, receiving facilities must be in compliance with al]l "applicable
laws.”

Befare shipping wastes off site, approval should be obtaiped for the
proposed disposal facility from EPA’s Regional Off-Site Poliey
Coordinator. In addition, EPA has adopted a policy for Superfund
wastes shipped out of State that written notification should be providen
to receiving States (OSWER Directive 9330.2-07, September 14, 1989).

General Objectiveé- for IDW Management '

~.[n addition to the two requirements of protectiveness and compliance

with ARARs to the extent practicable {on site) or compliance with
applicable law (off site), EPA has identified two general objectives that
Superfund site managers should consider when managing IDW: (1)
minimization of |DW generation; and (2) management of IDW consistet
with the final remedy for the site, The extent to which these objectives
can be achieved is highly dependent on site-specific circumatances.

II;W Minimizs;tion

Site managers should strive to minimize the generation of [DW to
reduce the need for special storage or disposal requirements that may
result in substantial additional costs yet provide little or ne reduction |
site risks relative to the final remedial action. Generation of IDW can
be minimized through proper planning of all remedial activities that

-may generate IDW, as well as through use of screemung information fre

the site inspection. The potential problems of managing IDW should b
a factor in choosing an investigative method. Site managers Lsh
to consider techniques such as replacing solvent-based clean
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aqueous-based cleaners for decontamination of equipment, reuse of
equipment (where it ¢an be decontaminated), limitation of traffic
between clean and hot zones, and drilling methods and sampling
techniques that generate little waste. Examptles of such techniques
include usiog gridding techniques to minimize the number of test pits or

ing soii borings instead of test pits. Alternative drilling and

bsurface sampling metheds may include the use of small diameter

reholes, as well as borehole testing methods such as a core
penetrometer instead of coring. Site managers should also be careful to
keep hazardous wastes separate from nonhazardous wastes.

Management Consistent with Final Remedy . _

Most IDW (with the exception of nonindigenous [DW) generated during
the course of an investigation are intrinsic elements of the site. If
possible, IDW should be considered part of the site and should be
managed with other wastes from the site, consistent with the final
remedy. This will avoid the need for separate treatment andfor dJsposal
arrangements. Lo . . R R :

Because early planning for [DW management can prevent unnecessary
costs and the use of treatment or disposal capacity, IDW management
should be considered as early as possible during the remedial process. A
key decision to be made is whether the waste will best be treated/
disposed of immediately or addressed with the final remedy. [f
addressed with the final remedy, IDW volumes should be comdered in.
the F'S. In addifion, when IDW i3 stored on site, it should be managed
as part of the first remedlal actmn./operab[e umt that addresses the
affected media.

Selection of IDW Disposal Options

The following séctions present the Agency's presumptions for IDW
management that have been established based on the above = _ .

considerations. The actual option selacted should be based upon best

professional judgment and should take ml'.o account . the fullowmg

factors: . : s

The type and quantity of IDW generated (sludge/soil, aqueous
liquid, nonindigenous [DW) ’

*  Risk posed by managing the IDW on site (e -2 based on slte acgess .
controls, contammant ‘concentrations) '

*  Compliance with ARARSs, to the extent practicable ton site)
T, IDW minimization ¢
*  Whether the final remedy is anticipated to be an off-site or on-site
remedy (or this information is inknown} and whether IDW can be
managed consistent with the final remedy ’
Off-site Final Remedies
.If a site manager believes that the final remedy will involve off-site .
disposal of wastes, EPA’s presumption is to manage the IDW as part of

the remedial action addressing the waste/medium, Thus, uatil the final
action, the [DW may be stored (e.g., drummed, covered waste ptle} or

returned to its source. However, the management option selected should

also take into account any protectiveness concerns, ARARs, and other
relevant site-specific factors (e.g., weather, storage space, and public
concern/perceptions). . o . e e

There are several potential reasons why it may be advisable to store

iDW until the final action. First, because wastes at the site will be

shipped off site eventually, returning [DW (éspecj.any sludges and soil)

to its source would require that it be excavated again. Thus, site

. managers may consider it practical to containerize IDW as seon as it is

generated. Second, storing IDW in containers may be more protective
an returning it 1o 1ts source. Third, because off-site actions may

s at the time of sampling, the site manager decides to contanenze

trigger such requirements as the LDRs, temporary storage will elimipate
the need to meet these additional requirements until the final remedy.

In some cases, circumstances may lead site managers to choose to return
the JDW to its source.. This may be appropriate if it is determined that

- returning IDW to the source is protective and that storage at the site 1s

not possible or practicable (ie., given State or community concernsi. ln

‘other cases, long-term storsge may not be protective, and immediate off-

site disposal may be a better option.

Example: A site involves volatile organic RCRA hazardous
wastes that will likely be sent off site for final treatment and
disposal. Site conditions are such that temporary storage of
IDW is considered protective until the remedial action begins.
Because off-site disposal will trigger RCRA disposal
requirements such as the LDRs and immediate containerization
would be more protective than redepositing into the source area

the IDW (and ecomply with RCRA substantive technical tank and
container standards) until the final action is initiated.

" On-site Fmal Remedies (or Final Managerment i in an Unknown

Location)

When final management of wastes is likely to occur on site, the
management presu.mptmns vary depending on the type of [DW

- produced.

) __Siudgefsoﬂ

Generally, the Agency expects sludge or soll IDW wﬂl be retumed wits

‘source if short-term protectiveness is not an issue. The reason beband

this presumption is that 1DW that may pese a risk to human health and
the enviroament in the long term will be addressed by the final action,
Storage of RCRA hazardous IDW in containers within the AOC prior to

" returning it to the source will not trigger the LDRs, as long as the

containers are not masaged in such a way as to constitute a RCRA
storage unit as defined in 40 CFR 260.10. Therefore, it may be possibie
to store IDW temporarily before redisposing of it. However, EPA
believes that, in many cases, returning sludges and soils to thewr source
immediately will be protective and will avoid potentially increased costs -
and requirements assoctated with storage. Site-specific decisions oo haw
to manage sludge and soil {DW may ultimately vary from the

_presumption based on protectiveness, ARARs, apd/or community

coneerns.
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Example 1: The a0il at a site contains wastes that are expected
to be stabilized on site during the Gnal remedial action. The
site manager determines that sending soil IDW off site is not
cost-affective, because off-site disposal would invelve testing and
transport costs for a relatively small amount of waste. Instead,
knowing that the site iz secore and thet redisposing the waste
ut the source will not increase site risk or violate ARARs, the
mts manager decides to return soil IDW to the source area from
which 1% orypinated,

Example 2: A site manager determines that returning highly
contaounated PCB wastes to the ground 2t a site is not
protective becmusce of the potential risks associated with the
matental; instead, the site manager chooses to drum the waste
and send it off site {in compliance with TSCA) (Of-site disposal
may pocur immediately or at = later date.)

Example 3: Soil [DW contaminated with 2 RCRA hazardous
vaste iz generated from u s0i]l boring. The site manager decides
to put the IDW back into the borehole immediately after
Zensration, but ensures that site risks will not be increased fe.g.,
the sontaminated soil will not be replaced at a greater depth
than where it was originally so that it will not contaminate
"clean” areas) and that the contamination will be addressed in
the final remedy.

Aquecus liquids

EPA has not established a presumptior for the management of aqueous
liquid IDW (e.z., ground water). Site managers should determine the
most appropriste disposal option for aqueous liquids on a site-spacific
basis. Parameters to consider, especially in malking the protectiveness
decision, include the volume of IDW, the contaminants present in the
ground water, the presence of contaminants in the soil at the site,
whether the ground er surface water is a drinking water supply, and
whether the ground.water plume is contained or moving. Special
disposal/handling may be needed for drilling fluids because they may
contain mgnificant selid components. Examples of aqueous liquid
management decisions considering these factors are presented in the
following box.

Nonindigenous IDW

" {e.g., solvents used for decontamination). If nonindigenous [

Example 1. Disposable PPE (e.g.. gloves, shoe covers) becomes
contaminated with RCRA harardous waste during the field
investigation. The site manager containerizes and disposes of
this IDW in compliance with RCRA Subiitle G requirements.

Example 2: Disposable equipment becomes contaminated during
a field investigation. Ths site manager decontaminates them
and sends them to a Subtitle D facility.

" “foncernéd about the direct discharge of [DW water to surface water on

Community of Concerns

Residents of communities near a CERCLA site, local governments, or
States may have coocerns about certain disposal matheds or long-term
storage of {DW 3t the site, As with all CERCLA activities, site
managers should evaluste community concerns regarding disposal of

Example 1: A site manager has large volumes of ground wuter
IDW and does not know if it is contaminated. Pouring this [DW
on the ground would not be protective, because it may
contaminate previcusly uncontaminated soil or may mobili
contaminants that are present in the seil, Therefore, th
manager stores the water in a mobile tank until a dete

is made as to whether the water and soil are contamina
until the final action.

Example 2: IDW is generated from the sampiing of background,
upgradient wells. Because there are no community concerns or
evidence of any sail contamination from other sources, the site
managet decides to pour this presumably uncontaminated IDW
on the ground around the well.

Example 3: Purge water from a deep aquifer is known to be
contaminated with a RCRA hazardous waste. AT this site, if
this water were poured on the ground, it could contaminate a
previously uncontaminated shallow aquifer that is a potential
drinking water source and would have to comply with the LDRs.
The site manager decides to containerize the water within the
AOC and atore it until the final remedy.

Nonindigenous IDW (e.g., sampling materials, disposable PPE,
decontamination fluids) should be stored until the final remedy or
disposed of immediately. If contaminated, such waste may not be
disposed of onto the ground because such an action would add
contamination that was not present when activities began at the site

I

contaminated with RCRA hazardous waste, it must be mana
accordance with RCRA Subtitle C requirements. Otherwise,’
managers may generally dispose of it in an on-site dumpater (for PPE}

1DW in decidiog what action to take. For example, if a community is

site, site managers may want to consider sending the water to « POTW
if one is located nearby. In some instances, it may be appropriste to
prepare fact sheets, include options in other community relations
documents, or explain [DW management decisions at public meetings
priar to actions. - -

Attachment

AR307503

N——




R,

NOTICE: The policies set out in this memorandum are not final agency action. but are intended solely as guidance, Theg; are nel intended, nor can
they be relied upon. to create any rights enforceable by any party in litigation with the United States. EPA officials may decide to follow the guidance
provided in this memorandum, or te act at variance with the guidance, based on an analysis ufspemﬁc site circumstances. The Agency alsg reserves

the right to_change this guidance a.ny “time without public notice. \
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Respirator Program
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Respiratar Program

Appendix E: Respirator Program

1.0 Purpose
"The purpose of the Bar’s Respirator Program is.to: . .. ‘ )
* Provide respiratory protection for employees who may require respiratory protection during the course of their work,
* Provide respiratory protection for employees while working on sites covered by the Barr Health and Safety Policy Manual.
¢  Provide emergency escape respu-atory protection for employees worldng on sites covered by the Barr Health and Safetv Pohc\'
Manual. ) .
2.8 Policy
Barr will provide respirétors for employees who may require respiratory protection during the course of their work, and to provide
emergency -escape respiratory protection for employees working on projects which may expose them to hazardous substance relea.se
situations. - o ST o ’
3.0 Respirator Equipment )
Respirator selection is made according to the American National Standards Institute (ANSI £88.2.1980, Practices for Respiratory
Protection). Barr provides respirators approved by National Institute of Ocecupational Safety Health (NIOSH) and Mine Safety and
Health Administration (MSHA} ‘
31 Typ&s of Respirators
Barr provides the following types of Tespirators for respiratory protection under varying conditions:
«  Mine Safety Appliance (MSA) Ultratwin full faceplece resplrator (Protect[on Factor = 50); a:.r-pu.nfymg to be worn vnr.h MSA filters
andfot cartridges. PP : .
* 3M Easi-Air dual cartridge half mask respirator {Protection Factor = 10); air-purifying to be worn with 3M filters and/or cartridges.
+ 3M 9970 High Efﬁmency Dlsposable Respirator. Resplrator (Protecuon Factor = 5J; air-purifying respirater, protects agamsL
dusts/fumes/mists/radionuclides. N
+ MSA Self-Contained Breathing Apparatu.s {SCBA), ultralite air mask, pressure demand type, blodel FHR, pressure demand air -
mask {Protection Factor = 10,000). . . .
. MSA Supplied Air (SAR); to be worn with MSA ultralite air mask, pressure demand type, Model FHR air mask, {Protection Factor
=2,000. . . . I . - .
+  Survivair Series 2000 half—mask respu-ator (Protection Factor = 10), axr-punﬁang respirataor to be worn with Survivair |
filters/cartridges. . _ . . .. . .. S e e = .
+  Survivair Series 4000 Full Facepiece respirator (Protection Factor = 50), air- pu.nfymg respu-ator to be worn with Survivair
Glters/cartridges. . . . - . . .
» MSA Ultravue gas mask respirator (Protection Factor = 50), air-purifying respirator to be worn with a MSA canister.
+ International Safety {nstruments, [nc. (IS) Emergency Life Support Apparates (ELSAY; 5 minute supply of air for escape use only.
0001002125117-I/LAH E-1 ‘ B ' Revised: January, 1996
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Respirator Program

3.2 Types of Fliters and Cartridges

The types of Glters and cartridges that Barr provides to be worn with full facepiece and balf fmask air-purifying respirators are
described ip this section. They are stored in the safety equipment room. : - -

+ M3A GMC-H tApproval No. TC-23C.153). Combination cartridge for organic vapors {not formaldehyde), acid gases, and
particulates, including asbestos-containing dusts and mists and radionuclides. Approved for use by NIOSHMSHA in atmospberes
containmng not more than 1,000 ppm (parts per million] organic vapors, 10 ppm Cl 50 ppm HCi, 50 ppm 80, 1 ppm CIC, 100 ppm
H,S tescape only).

* MB3A HEPA (Approval No. TC-21C-135). High efficiency particulate air filter for removal of radmnuchdes and dust fumes and mists
having a time weighted average of less than 0.05 mg/m?, including asbestos dusts and mists.

*  3M No. 7253 (OVAG) (Approval No, TC-23C-445). Chemical cartridge for organic vapors, sulfur dioxide, hydrogen chloride, and.
chlorine,

« 3M No. 7255 (HEPA) (Approval No, TC-21C-265), Cartridge for dusts fumes, nusr.s radionuclides, radon daughters, and asbestos-
contmimng dusts and mists. . .

= IM No. 7218 (Approval No. TC-21C-289). Filter for dusts and mists.

*  Survivair HEPA {(Approval No. TC-210-244). High efficlency particulate air filter for removal of radicnuclides and dusts, fumes,
and mists having a time weighted average of less than 0.05 mg/m® This includes asbestos dusts and mists.

+  Surviveir GMC-H (Approval No. TC-23C-450). Combination cartridge for organic vapors, acid gases, and particulates {not
formaldehyde), including asbestos-containing dusts and mists and radionuclides. Approved for use by NIOSH/MSHA in
ulmoapheres containing not more than 1,000 ppm (parts per million) erganic vapors, 10 ppm Cl, 50 ppm HCL, 50 ppm 50, 1 ppm
Cl0,, 100 pom H,S (escape only).

*»  MSA Chemical-specific canister Slter (Approval No. TC-14G-84). Approved for respiratory protection against a designated che
for & Limited period of time, specified on the label. ‘ '
33 Air Quality

When sir-supplied respirators are used, the breathing air shall meet the Compressed Gas Assoctation Standards - Grade D breathing
atr quality or better.

3.4  Alr Cylindars
Cvlinders used to supply breathing air are tested &nd maintained. The SCBA air-cylinders are at approximately 2,200 pounds per
square 1nch (psi) pressure when full with 45 fi* of air. The supplied air (SAR) tanks are at approximately 2,640 psi when full with 312
ft? of mr, Compressed air cylinders are visually inspected annually and hydrostatically tested ance every five years. ‘These test dates

are notad with a label for visual inspection testing and a stamp for hydrostatic testing.

Full cylinders for SCBA respirators may be shipped and stored in the SCBA case., If not in the SCBA case, they should be secured
dunog shipping and storage. MSA SCBA air-cylinders are exempt from special transportation requirements {DOT-E 7277-2216). L

3AR eir-cylinders should be secured upright during shipping 2nd storage. The eylinders should be labeled as "nonflammable gas” and
may require hazerdous materials shipping papers. These air-cylinders are classified as air, compressed, UN1002, Hazard Class 2.2.

0010021261 17- VLAK ‘ E2 ~ . LT " " Revised: January. 1996
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. Respirator Program

3.5 Corrective Lenses

Contact lenses will be removed before any air-supplied respirator (SCBA/SAR}) is worn due to the low humidity found in Grade D

b!‘eatbmg Barr provides spectacle kits for all employees who may need optical correction while wearing a full faceplece respirator.

These insert into the facepiece mask and d6 oot compromise the facepiece-to-face seal,
4.0 Respirator Selection

Respirators will be selected based on the types of hazards present. Factors considered when determining which type of respirator to

use are: eocTerT e o
+ Contaminant level. When the suspected exposure level to a hazardous substance(s) may be greater than a workplace exposure level
or Barr action level. This level must be known if air-purifying respirators are ta be u.sed.

+ Toxicity of hazardous substance. The identity. of the hazardous substa.nce{s) must be known if air-purifying resplrators are to be
used, . _ . .

+ Length .°f anticipated eprsure to hazlarcious substance(s).
. Potentig.l for increase in exposu.ré levels.

* Presence of other airborne hazardous siubstance(s).

+ Hazardoeus substance(s) which cannot be i;:lentiﬁed.

. + . Monitoring method used to determine hazardous substance(s).
The following limitations apply to use of air-purifying respirators:

» Hazardous substance(s} must be known,

* There must be at least 19.5 percent oxygen.

*  The atmosphere must not be an IDLH condition.

* Hazardous substance(s) must bave good warn.ing properties. |

*  Atmosphere must be monitored continuously.

+ Filterfeartridge media must be appropriate for hazardous Sl:lbst.@.@ce(s). The project health and lsafety plan or 2 member of the
health and safety staff should be consulted for advice on selgc.t\ion.of the appropriate filterfcartridge.

4.1  Respiratory Level of Protection

For hazardous waste-related projects, the PHASP will deseribe the level of respiratory protection that will be necessary. These levels

are: ° 2T . Lol
Level D: No respirator required. Emergency life support apparatus (ELSA) optional.

" Level C: Full face or half face air-purifying respirator with a filter/cartridge required., A full face air-purifying respirator with a

. canister may be substituted. ELSA may be required.

0001002425117-1/LAH C B3 - - Revised: January, 1986
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Level B: SCBA/SAR respirator required. A five minute escape bottle may alse be required. Barr employees wearing Level B

protection will receive additional respirator training.

Respirator Program

Level A: In the event that Barr staff are required to work at Level A protection, additional special training and equipment will be
required. A five minute escape bottle may algo be required.

Table E-1, Performance of GMC-H Cartridges, shows the performance of a GMC-H cartridge combination for selected chemicals. When
the GMC-H cartridge performance is unsatisfactory, when the breakthrough time in minutes is less than 10 minutes, or when the odor
threshold is significantly greater than the STEL, a GMC.H cartridge will not be used,

Performance of GMC-H Cartridges

Table E-1

. GMC-H )
ODOR _Resplrator Brsakthrough Times (min.)
! Threshold Cartridge
Selected Chemical of Concern {ppm) STEL® {ppm) Adequate 1% 10% 99% .
Acetone 750 1,000 100 Yes 37.1 458.0 119
Benzene 0 5 4.68 Yes 733 866 170
1{PEL})
Carbon Tetrachicride 5 - >10 Yeas 7 a0 147
2({PEL}
1.1-Dichloroathane 200 250 NA . 23 40,1 225
100{PEL)
1.2-Dichioroathane 10 2 100 . No 54.0 79.7 186
1{PEL}
Ethy! Benzone 100 125 0.092-0.6_ Yes 83,7 105 229
Chiorolorm 10 2 205307 No 332 52.3° 17 4
2{PEL)
Methylena Chioride 50 2,000 - 205-307 No 1041 15.8 63.7
(Dichloromethane)
Trichlorcathylene 50 200 50 Yas 55.3 83.0 195
Vinyl Chioride & NA 260 No 0.009 . 0.Q16 0.070
1{PEL)
Tolyene =~ = - - 100 150 .7 Yas 94.3 114 196
Xylena ) 100 150 0.05 Yos 98.7 116 193
Carbon Monoxide 50 200 NA No NA NA NA
Hydrogen Flucride 3 & NA No NA NA NA
Hydrogen Suftide 10 15 NA No MA NA NA
Hydrogen Cyanide NA 47 NA No NA NA NA
2.4-Tokiena Disocyrnate 0.005 0.02 NA No NA NA NA
NA Indormalion nct available,
- No data,
; Throshold lim# vailue, 8-hour time migl:ﬂed average.
3 Short-term exposure imik, 15-minute time weighted averaga. -
Permissible exposura kmit,
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5.0 Project Site Surveillance
Personal and area air monitering are done to determine the level of hazardous substances to whick Barr staff may be exposed.
Monitoring is continued on a periodic basis to determine if an upgrade to air-purifying (Level C) or supplied-air (Level B) respiratory -
protection is necessary.
6.0 Training
All Barr staff who may need to use respiratory protection are trained in the praper use of respirators and their limitations during the
initial hazardous waste-related operations training program. Barr staff who work in the laboratory area receive respirator traming
during their laboratory safety training, Additionally, all Barr staff receiving a respirator are trained on an individual basis when they
are fit-tested in the Barr safety equipment room. Training provides the user the opportunity to:
*+ ‘Handle the respirator. . . . ) -
* Have the respirator ft properly (qualitative ﬁt-tést). Conditions such as beard growth, sideburns and temple pieces on glasses for
full facepiece respirator use may prevent a good face seal and cannet be worn by Barr staff using a respirator.
+ Test the facepiece-to-face seal with a negative and positive pressure fit-test.
+ Wear the respirator in normal air for a familiarity beriod.
»  Wear the respirator in a test atmosphere that contains nontoxic irritant smoke.
*» Be challenged, while wearing the respirator, with a test atmosphere by performing simple exercises and reciting the “Rainbow
Passage.” . e : : T - :
This training also covers proper use of a respirator, assembly and breakdown ¢f respirator parts, maintenance and repair, and proper
storage procedures. - . L e e e e
7.0 Proper Use of Respirators
There is a specific sequenice of procedures that will be followed for good respirator fit. The procedure for putting oo an air purifying
respirator (donning), as well as the recommended removal procedure (doffing) of each respirator, is listed in this section.” The
procedures for donning and doffing SCBA/SAR respirators will be reviewed on a project basis.
Putting on the respirator: R Lo zT. _
*  Visually inspect respirator for defects.
* Release straps to full open position. -
» Holding respirator in one hand, place respirator to face so that the chin is inserted into chin cup of respirator. Fasten straps
around neck. . - L : _ : . a ’ ’
e Push respirator up to face and hold it to face while each strap is pulled to t.ighien respirator, or while the top straps are fastened
and tighteped. =~ . . .. U7 7 ST LT ’ T .
e Pull lower straps reasonably tight. Try to pull both sides of lower straps simultanecusty.
« Pull top straps until smig.
0001002\25117-VLAH ' Es Revised: January, 1996
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= Straps should hold facepiece securely to face but should not be overly tight. . . .

*  Adjust facepiece for comfort and fit.

* Perform negative pressure test by placing hands over the intake valves and inhaling gently to determine whether air is leaking in
arocund the facepiece.

*  Perform positive pressure test by removing exhalation valve cap (MSA respirator only} and placing a hand or a piece of plastic sver
the exhalation valve and exhaling gently to determine if air is leaking out. . _

« Re-adjust facepiece, if necessary, until a good fit is made.

Removal of the respirator: . i _

* The respirator exterior may be contaminated, so care should be exercised in removing it. A clean pair of surgical gloves should be
worn while removing the respirator.

* The respirator is one of the last things to be removed when leaving the contaminated area.

+ Relesse straps and pull regpirator over head or away from face.

+ Pull straps over respirator face shield to protect the lens (full facepiece only).

*  Lay respirator so that it will not become contaminated inside and will not contaminate other things:

* Pollow the cleaning/disinfecting procedure in Section 9.0 of this chapter.

» If the respirator iz not cleaned at this time, it is placed in the designated “dirty” plastic bag and kept in the storage box to be
cleaged at a later time. After it is cleaned, it is placed in the designated “clean” plastic bag.

e Alcohol wipes are included in the respirator boxes to clean the inside of the resptrator, the seahng flange, and the cutside of t
regpirator (1o that order} between uses throughout the day.

Respirator Glters or cartridges should be discarded after eight (8) hours of use or when breathing difficulty or breakthrough occurs.

8.0 Respirator Fit-Tesls
All Barr staff in the hazardous waste-related operations safety program receive an initial fit-test prior to being issued an air purifying
respirator. The respirator fit-test is performed annualiy/biannually thereafter. Barr staff who are not in the hazardous waste-related
safety program receive 2 fit-test as needed.
8.1 Pretast Procedures
The following information describes the fit test procedures. The fit testing procedures will be performed by the squipment technician as
follows:
&) Assist the test subject in selecting an appropriately sized respirator. The subject should be asked to select the most comfortable
respurator brand. Begin procedure using balf-mask, then repeat for-full facepiece respirator.
b} Show the subjact how to put on the respirator, properly position the straps, insert the respirator cartridges, and how to check for a
proper fit. Specifically, the subject shall be shown how to conduct a positive and negative fit test.
¢} The subject should wear the selected mask for at least five minutes to assess the comfort of the mask.
0001002\25117- VLAH . E-6 ' Revised: January, 1996
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During the five minute assessment, {he subject should be Tnstructed to pay attention to:

Position of the mask on the nose

Room for eye protection (ask the subject to don glasses)
Room to talk

Position of the matk on face and cheeks

*
-
-
-

The subject should be asked to look into the mirror and assess the following:

Chin properly placed

Adequate strap tension, not overly tightened

Fit across bridge of the nose {(or temples for flll facepiece)

Respirator of proper size to span distance from nose te chin {or temples Lo chln for full facepiece)
'I‘endency of respirator to slip

8.2  Respirator Fit Test Protocol

A qualitative air purifying respirator fit test, using Dritant Sinoke to detect leaks in the facepiece-to-face seal, is given to assure a good

fit. The air purifying Téspirator fit test procedure description follows.

a) Have the subject perform po‘sitfve and negative fit test. If either test is not successful, the subject should attempt to readjust the
respirator (it should still fit comfortably but securely), and perform the positive and negative fit test again, If a satisfactory test
cannot be performed, another respi.rator should be selected, and the pretest procedure repeated.

b) Break both ends from a ventilation smoke tube a.ud connect w1th fiex:ble tubm,g to dlscha.rge port of a 1ow flow air sampling pump,
set to operate at 200 mL/min.

¢) With smoke tube approximately 12 inches from tbe subject’s face, du-ect smoke toward the respirator facepiece. Ask the subject to
breath normally. If the subject detects irritant smoke, discontinue test and either readjust respirator or select another size or
brand of respirator. Note that some personnel will be unable to obtain a satisfactory fit with a balf-mask respirator.

d) Move smoke tube to within one inch of the edge of the respirator. While subject breathes normal[y, direct smoke around entire
edge of the facepiece. If [eakage is detected, readjust or select alternate respirator.

e) Hold smoke tube a few inches from the subject’s face. Ask the subject to:
¢ Breath slowly and deeply for approximately one minute.

* Nod head up and down slowly, for approximately one minute. Subject should inhale when head is fuily up.
* Turn head slowly from side to side, for approximately one minute. Head should be held momentarily at each side so subject can
_inbale when respirator is at extreme position on each side.
s Count out [oud backward from 100 to 0. i
+ » Smile and frown for 15 seconds. ] .
* Bend up and down at the waist as if they were touching their toes for approximately one minute.
* Have subjéct breathe normally for dne minute. '
f) If subject detects smoke at any time during procedure, discontinue the testing and select anuther respirator size or brand.
83 Post—Test Procedures

a} Review with the subject: S L I LT e
¢_ Donning and doffing procedures
* Reasons for respirator use, such as pmtectxon from Known concentrations of 1dent1ﬁed air contammants {gaseous and vapor

phase contaminants should have good warning properties)
* Limitations of air purifying respirators, such as: does not provide oxygen limited duration of cartridges; for low contamination
’ levels only; user must be clean shaven; must use appropriate cartridge
« * Cleaning, maintenance and storage of respirator
* Where to obtain replacement respirators, cartridges, and filters

b) The employee signs the Respirator Fit Tést Record Form available from the Equipment 'Tecbmctan and the person conducting the
respirator fit test also signs the record form indicating that the employee successfully passed the fit test for that respirator type and
size. The employee may be ass;gned a res;:urator of the same type and size along with a storage box with the appropriate

. accessories. - - EEEES ) e S
0001002125117-VLAH BE-7 ' Revised: January, 1956

AR307513




Respirator Program

9.0 Respirater Maintenance/Repair
Bary staff should perform emergency respirator repair le.g., valves, gaskets, etc.}, on air purifying respirators only, as needed. The
Equpment Maintenance Technician is available for nonemergency repairs, and to arrange for repair of air supplied respirators.
10.0 Respirator Cleaning/Sanitizing Procedure
Bazr ataff are responsible for cleaning/sanitizing their respirator facepieces after each use. The cleaning/sanitizing procedure for air
punfying respirators is summarized in this section. ’
» Break down the respirator into its compeonent parts. . . . . _
* Dhscard the expended filters or cartridges.
+ Discard head straps and valves if they are too contaminated to be cleaned or are no longer functiopal,
¢ Wash remaining parts in warm water with a mild detergent {MSA Cleaner-Sanitizer II, A33 Cleaning Powder, or similat). Scrub
parts with a soft brush.
* Rinze
+ Aur dry respirator in 2 clean area.
» Reassemble raspirator.
» Place respirator in "clean” plastic bag, seal, and piace in storage box.
Cleaning of air-supplied respirators should be restricted to wiping the interior and exterior of the facepiece with a damp cloth or
disposable wipe. Additional cleaning should be left to the Equipment Maintenance Technician. .
11.0 Storage
Bach air-purifying respirator is assigned a number and stored in a numbered box. This box is kept on a shelf in the safely equipment
room. The box contains: A33 cleaning powder for washing the respirator, alcohol wipes for midday use, a spare exhaust valve, twe
spare tnhalation valves, two cartridge gaskets, a lens protector, a designated "dirty” plastic bag, a designated “clean” plastic bag, two
apere HEPA cartridges, and two spare GMC-H cartridges. Respirators are stored in a plastic bag in their storage box, with the face
shield facing up (full facepiece respirators only). SCBA respirators are numbered and stored in assigned storage/cartying cases.
12.0 Inspection
All SCBA/SAR respirators are inspected ence a month by the Equypment Maintenance Technician. All respirators are inspected before
each use by the employee that will be using the respirator. Respirators are also inspected during cleaning, Compressed air cylinders
are checked to see they are fully charged according to the manufacturer’s instructions. Respirator inspection includes a check on the
condition oft : - . R : -
o Faceprece N
+ Hoadbands
* Valvas
+ Connecting tube . . . .
* Rubber or elastomer parts : .
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Repairs on the air purifying respirators are done only with parts designated for the respirator by the manufacturer. Repairs on
SCBA/SAR respirators are performed only by the manufacturer or certified repair service. Repair records are maintained in the safely

equipment room. Records include inspection dates and comments on respirator maintenance.
13.0 Program Evaluation

The effectiveness of the respirator program is evaluated anpuaily through input from participating Barr staf, The sffectiveness of the
respirator program is alse reviewed regl:r.larly by the Company Hea.lpb and Safety Manager or designee.

14.0 Medical Surveillance‘

Each Barr employee with 40-hour training covered by the Barr Health and Safety P'o]ic)l' Manual undergoes a physicai exam and
pulmonary finction test prior to being issued a respirator. This physical éxam and pulmonary function test evaiuates the employee’s
ability to tlvea.r a respirator under conditions that may be_expected at the project site. Medical surveillance for those Barr staff who

occasionally wear a respirater is conducted as-needed.

L)
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Appendix F: Air Monitoring

Overview

' Air monitoring is conducted to help verify that the leval oE protection selected is appropriate for different phases of the field operations.

Real-tlme air monitoring usmg direct reading m.struments is conducted based on the nature of site dctivities. Consideration for real-

time air momtonng should be conducted when:

» site remediation begins,

* operations change,

» work begins on a different portion of the site,
* any intrusive site activity begins,

+ contaminants other than those previously 1dent1ﬁed are being handled, or

* when obviously contaminated materials, leaking drums or containers are handled. -

Afr monitoring efforts are focused on those Barr employees conducting tasks representative of potential maxi.mu.rﬁ éxposure and on all

employees likely to be exposed to any substance above the OSHA-Permissible Bxposure Limit (PEL) or other published exposure level.

Monitoring Protedures

~

.

Two typés of air monitoring are conducted, real-time and persobal exposure monitoring. Real-time monitoring prevides instant readout
and is coaducted for on-site sereening for exposures to airborne levels of hazardous substances to determine the appropriate level of
employee protection. Personal exposure monitoring invelves collecting a sample for subsequent analysis and is conducted to quantify

specific airborne concentiations of hazardous substances.

Monitoring is primarily conducted in the breathing zone. Monitoring also may be conducted at the source of potentizl contamination or
at the point of intrusive activity. The breathing zone is an area within a 2-foot radius around the head. Information obtained from air
menitoring is used to assure proper selection of engineering controls, personal protective levels, work zones, work practices, and to

assure compliance with OSHA PELs and other published exposure levels.
Initial Entry

Prior to initial entry, a site b.lstory is obtained to determme potentlal contammants that may be encountered and to assist in personal
protective equipment and air momtonng equlpment. selectmn Dunng initial entry, real-time instruments may be used to monitor for
those IDLH conditions that could potentially be encountered such as toxie, explpsw_e, combustible and oxygen daficient atmospheres.
When the site History indicates ’that. ionizing radiation is suspected to be pre§enl: real-timé instrumentation for cietérmim‘ng levels of

radiation are used along wzth ’I‘LD badges to conﬁrm perso:mel exposure Addmonally, \nsual observations are made continuously

v - *
use. . Lo . s
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Site Characterization

During site ch.aracteri:r.nt;oa. real-time monitoring is conducted where there is a reasonable possibility for exposure. Real-time
muaitoring is continued if the possibility of an IDLH or flammabie atmosphere conditien exists, or if there is an indication, based on
mitial entry monitoring, that exposures may approach action levels determined in the PHASP, Additienally, personal exposure
monitoring ts conducted when there is no suitable real-time instrument to monitor airborne levels of any of the hazardous substances
anticipated.

During site characterization, periodic monitoring is conducted when;

« ntrusive activities are conducted,

+ work begins on & different portion of the site, .

* when hazerdous substances other than those identified during initial entry are being handled,
= a different type of operation is initiated, or

» when work is conducted in areas where hazardous substances are obviously present. .-
Site Remediation

Periodic real-time andfor personal exposure monitoring is conducted throughout the remedial investigation phase and during the actual
site remediation phase of a hazardous waste operation, when soil, water, waste, or containers which contain or are suspected to contain
hazardous substances are moved or disturbed. The need for periodic real-time monitoring is listed in SECTION 1.0 of this Appendi
Peraonal exposure monitoring is conducted for Barr employees who are likely to have the highest exposures to hazardous subst
Personal exposure monitoning is also conducted when there is no suitable real-time insrument to moaiter airborne levels of any ot
hazardous substances anticipated.

The frequency of personal exposure mounitoring will be sufficient to éharacterize employee exposure and to confirm selection of personal
protective levels.

If the air monitoring results indicate arborne hazardous substances above the action levels established in the PHASP, the personal
protective level will be upgraded to the indicated level and air monitoring continued. If the air mon.il:oringlresults indicate that levels
are below the action levels established in the PHASP, it may be determined that subsequent personal exposure monitoring is oot
required, and that the current personal employee protective level is sufficient to provide protection from potential exposure. Atr
monitoring results may be used to determine that persenal employee protective level may be,d,own.g;'aded.

.

Monitoring Equipment

Equipment operation and information is provided in SECTION 8.0 of this Appendix and is in accordance with the manufacturer’s
recommended operating procedures. Real-time mounitoring equipment available at Barr’s office are listad in TABLE F-1: TYPES OF
REAL-TIME MONITORING EQUIPMENT.

-
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Table F-1

Combustible Gas Monitor; . : MSA 260/360; MSA Microgard
Oxygen Detection Menitar:. . . MSA 260/360; MSA Micregard
Carbon Monoxide Monitor; ~ ~ - " | MSA 360 -
QOrganic Vapor Analyzer: - — -
Photoionization Deisctors: : Thermo Environmental OVM 5808; HNU PI-101
Flame-lonization Detectors; . . and DL-101 .
Faxbora OVA 128 and 108
Detector Tube Pump ) Drager/Sensidyns Pump With Chemical Specific
: . Datector Tubes
Hydrogen Sulfide Monitor: s Industrial Scientific; HS267
Sultur Dioxide Monitor: . “ | Industrial Scientific; SO261
Real-Time Dust Monitor: .~ - . MIE Miniram; PDM-3

Personal exposure monitoring equipment consists of a calibrated portable Gillian/SKC air sample pump and compound specific
filters/adsorbent tubes that. are available from the Industrial Hygiene staff, Personal exposure momtonng for arganic vapor may be
performed througb the use of a 3M 3500 organic vapor pas.swe ‘dosimeter momtor W'ben necessary, Barr field employees are wsued a

thermoluminescent dosimeter (TLD) hadge that measures jonizing radiation exposuré.

7.0 Air Monitoring instrument Guidelines
7.1 Volatile Organic Compound Monitoring )
Valatile organic Eompound monitoring may be required when:
o Volatile organic compounds are known or suspected o be present and previous monitoring has not besn performed or bas indicated
vocC concentrations above background — ’
e  An intrusive activity will be conducted where there isa reasonable poss1b1ht.y for m.halatmn exposure whxch may exceed a
workplace exposure standard or IDLH concentrations.
+ Periodic Monitoring Frequency:
- Unusual or unidentified new adors are encountered.
- Diseolored soils are eneountered.
7.2 Combustible Gas Monitoring . . -
Combustibie gas monitoring may be required when:.
* Copfined space entry.
+ Excavation/treoch entry. ‘
» Intrusive activity at a landfill, intri;sive activity when nature of hazardous substances present at site is unknown, and any intrusive
activity when combustible gas may potentially have accumulated.
0001002125117-ULAH . COF3 o Revised: January, 1996
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« Periedic Monitoring Frequency:
The organic vapor monitor registers sustained readings above action level,
Intrusive activity when combustible gases may potentially bave accumulated.

> The potential exists for a combustible atmosphere to develop.
7.3  Particulate (aerosol) monitoring
Particulate (aerogol) monitoring may be required when:

* Hazardous subsiances are present at the ground surface and may become airborne as dust.containing or suspected to contain
harardous substances.

* An intrusive activity will be conducted where there is a reasonable possibility for skin abssrption, skin irritation, or eye irritation
from sirborne dust containing or suspected to contain hazardous substances. . o

*  Ap intrusive activity will be conducted where there is a reasonable possibility for exposure io particulates which may exceed a
wrorkplace exposure standard or IDLH concentrations.

* Periodic Manitoring Freguency:

Large area(s} of material {(soil) known or suspected to contain hazardous substances may become airborne from excavatmg
trenching activities, . B

The potential exists for CTPVs to become airborne.

7.4 Detector Tubes

Detector tubes may be required when: . .

¢ Total organic vapor readout is equal to or exceeds the action limit for a 10-minute duration.

e An upgrade to Level C should be made until the VOCs of ‘concern can be characterized with detector tubes, which may be used if
outside temperature is 50°F or greater.

+ [f temperature is less than 50°F, the detector tubes become unreliable and should not be used to characterize VOCs,

7.5  Action Leve! Determination

A standard action level has been determined to protect against over exposure to organic vapors and airboroe dust containing hazardous

substances,
7.5.1 Organic Vapors
An action level of 5 ppm total organic vapors for 10 minutes is generally considered adeguate to maintain exposure levels lower than 50

percent of most TLVs, PELs or STELs (including benzene) of hazardous. substances, whether monitoring with the HNU, OVA, or OVM.
The specific action level for site operations is desaribed in the PHASP.
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7.5.2 Combustible Gases

An action level of 10 percent of the Lower Explosive Limit {LL.EL) is generally considered to be protective for exposure to a flammable

atmosphere. A . DT e U T e e
7.53 Total Dust

An action level of 5 mg/m® total dust (50 percent of nuisance dust TLV) will generally be more conservative than an action level

determined for specific particulate compounds. '

To determine if 5 mg/m® total dust is protective enough for the hazardous substance of concern, follow the procedure provided below: ©
Multiply the known fraction of the hazardous substance in, the soil by. the action level for total dust to determine what the airborne
concentration of the hazardous substance would be at the dust action leve] assuming that all dust generated contains hazardous
substances at that concentration. Compare with 50 percent of the TLY, PEL, or STEL (whichever is lowest). If the airborne
concentration is lower, the action limit should remain 5 mg/ma._ '

Example:
The PEL for lead i5 0.05 mg/m®. Fifty percent of the PEL is 0.025 mg/m® If the concentration of the lead in the soil is 1,000 mg/ke
{or ppm}: L L -
1000 mg Pb x 5 mg seil _ 0.005 mg Pb -
10% mg ioil m* air m? air’
A comparison of 0.005 mgfn® airborne lead at the dust action level with the action level for lead (0.025 mg/m J*shows that the dust
- - - ! . . .

" action level is protective to prevent lead exposure for soil containing 1,000 mg/kg of lead. ’

.. Alternatively, to determine a soil concentration of concefn (i.e., the conéentration corresponding with the hazardous substance’s
action level), divide the bazardous substance action level byb the dust action level to determine the concentration of hazardous
‘substance required in the soil te reach the action level.

Example:
. poas MePb m® air 0025 mg Ph = 5000 FNE PB
o m? cir 5 mg soil 5 mg soil kg soil
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8.0 Genheral Maintenance and Calibration Information

Equipment maintenance and calibration records for air monitoring equipment are kept at Barr’s office and are maintained by an
Equipment Maintenance Techriczan. Any equipment that does pot function appropriately is taken out of service and is made
unavariable 1o Barr emaployees until the repair is made. Air monitoring equipment used on site is calibrated daily, or before each use 1f
used less than daily. Calibration logs are to be kept in the Project Safety Diary or on the Daily Safety Report form. Instruction on
calibration may be obtained from the Equipment Maintenance Technician.

8.0 Equipment Operation

The following discussion will describe manufacturer’'s information on the operation and limitations of instruments listed in TABLE F-i:
TYPES OF REAL-TIME MONITORING EQUIPMENT. It should be noted that some of the monitoring equipment is affected by low

oxygen: levels and may net operate or readout accurately. Temperature use limitations also vary for the equipment. These particular -
lumitations are listed in the specific discussions on each instrument.

MSA 260/380 Combustible Gas fndicatorfDxygen Monitor/Carbon Monoxide Monitor (380}

CHEMICAL SUBSTANCES DETECTED: Combustible vapors, (% Lower Explosive Limit - LEL) and oxygen
concentrations (% O,). In addition, MSA 360 detects carbon monoxide

{(ppm}.

METHOD OF DETECTION:
SCALE RANGES:

OPERATING TEMP. RANGE:

SAMPLE FLOW RATE:

RESPONSE TIME:

SPAN GAS:

DOPERATING TIME:

ALARMS:

0001002125117-VLAH

Diffusion e2ll sensors

Combustible gas: T
Oxygen:
Carbon monoxide (360):

. 0% - 100% LEL _ ]
0% - 25% _

0-500, ppm

- Combustible gas:

0°F to 104°F
Oxygen: - 0°F to 104°F
(if calibrated at temp. of use)

- 1.5 liters/min
Combustible gas: 15 sec. to 90%
final reading
Oxygen: 20 sec. to 30% _
final reading

Carbon monoxide (360} <5 sec. lo. _
alarm at 50 ppm

ppm).

. Calibrated to methane (50% LEL), oxygen (15%) and carbon monoxide (60

Up to 8 hodrs at room temperature (full charge). Low temperature will

affect battery life.
Combustible gas » 10% LEL; audible, visual.
Carbon monoxide > 50 ppm audible, visual

MSA (380): <5 sec, to alarm at 50 pym

Oxygen £ 19.5% or oxygen > 23%; _audible, visual.

¥
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MSA 260/360 (continued) ‘

NOTE: . o LT T ”i"’. N ;’;’4_'77"’ -

ALTITUDE: B

,

BATTERY: = . - - i cow el

THEORY OF OPERATION:

LIMITATIONS: = 77 - fom oot ™o o e

CAUTION:

M3A 260
START-UP:.

00010021V25117-VLAH

Air Monitoring

" - MSA 360 1s intrinsically safe. =

- Crygen sensor responds to partial pressure of oxygen in the atmosphere
being tested. Therefore, changes in atmospheric pressure will alter the
oxygen reading. Calibrate at etevation to be used. |

7. 77 Charge for at least 14 hours after 8 hours use (overnight).

.. .Sample is pumped over a heated catalytic filament that forms part of a
batanced electricat circuit. Combustibles are burned on the filament that
raises its resistance in proportion to the combustibles in the sample. The
resulting unbalance of the circuit causes a deflection of the metal pointer
that indicates on the scale the concentration of combustible gases or vapors
in the sample. The scale is graduated in percent of the LEL.

B.

.._._ -

REAER

" These structions appear on the inside top cover of the instrument.

Combustible gas indicator cannot be used in atmospheres with less
than 10% oxyged, such as an inert gas background or furnace stack.

Will not indicate the presence of combustible airborne mists or dusts
such as lubricating oils, coal dust, or grain dust.

". Silicone, silicates and organic lead compounds tend to “poison” the
eombustible gas sensor, thereby causing erroneously low readings.
Calibration checks should be made frequently if such materials are
suspected to be present in the tested atmosphere. Always use
Inhibitor Filters to protect the sensor. They last for § hours of
continuous testing.

Avoid moist and bumid conditions. Moisture may collect on the oxygen

sensor. This could cause low oxygen readings and may shorten sensor

tife. Therei'ore, it is not recommended to use either the 260 or 360 for
headspace testing. - '

The oxygen sensor in the MSA 260/360 will accurately function down
to 32°F, Use down to 0°F is possible, if it is calibrated at that
temperature. ‘ '

NOTE: Low temperature may shorten battery life.

-Allow unit to climatize to operating temperature before start-up.
Turn function control to HOGRN OFF.

Allow unit to “warm up* for 5-10 minutes. ‘

Set the % LEL meter to 0 using LEL zero adjust knob,
Set the % 0, to 20.8 using 0, calibrate adjust koob.
Press RESET button.

Turn FUNCTION controel to ON.

Momentarily place a finger over the sample inlet fitting or the end of
the sample.line. Observe that the FLOW indicator float drops out of

sight, indicating ne flow. If it does not, check the flow system for
leaks., . -

{nstrument is ready for sampling.

F-7- - . Revised: January, 1995 .
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M3A Z50/360 {eoptinued)

MSA 360
START-UP:

MSA Microgar
METHOD OF DETECTION:
SCALE RANGES:

GPERATING TEMP RANGE:

SAMPLE FLOW RATE:

RESPONSE TIME:

OPERATING TIME:

ALARMS:

NOTE:

ALTITUDE:

0001002325117- VLAH

CHEMICAL SUBSTANCES DETECTED:

. Diffusion (w/Aspirator Pump .25 liter'min approx.)

Ajr Monitoring

1. Turn the FUNCTION control te the HORN OFF position, The K
OFF lamp will light. .

2, Allow unit to “warm up” for 5-10 minutes.

3. Set.the readout to 00 by adjusting the LEL zere contro] (this must be
done within 30 seconds of turning ON).

4, Press the SELECT button firmly to get OXY to show in the readout,
then set the readout to 20.8 by adjusting the OXY CALIBRATE
control.

5. Press the SELECT button firmly to get TOX to show in the readout,
then set the readout to 00 by adjusting the TOX ZERQ control.

6. Press reset button.

7.  Turn the FUNCTION control to MANUAL for continucus read out of
any one gas or to SCAN for automatic scanning of the three gas
readings. (All alarm functions operate in either position.}

8. Momentarily place a finger over the sample inlat fitting or the end of
the sample line. Observe that the FLOW indicator float drops out of
sight, indicating no flow. 1f it does not, check the flew gystem for
leaks. : .- - -

9. Instrument is ready for sampling.

* These instructions appear on the inside top cover of the instrument.

Combustible vapors (% LEL) and oxygen concentration (% 0y
Diffusion celf sensors’

Combustible gas: 0% to 100% LEL
Oxygen gas: 1% to 25%

Combustible gas: 0°F - 120°F
{when calibrated at temp of use)

Oxygen gas: - 0°F - 120°F
(when calibrated at temp of use)
NOTE: Low temp. may shorten battery life.

8 seconds to 90% final reading > 32°F

3 minutes to 90% of final reading @ 0°F o
Up to 8-10 hours at room temp. {full charge}

Combustible gas > 10% LEL; audible, visual .
Oxygen < 19.5% or oxygen > 23%; audible, visual

MSA Microgard is intrinsically safe.

Change in altitude will alter oxygen reading. Calibrate at elevation to be
used.

F.8 . Revised: January,
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Air Monitoring

MSA Microgard (continued) I

‘BATTERY: . Lo - - Charge battery for 14-16 hours overnight (after 8 hours usel,-
THEORY OF OPERATION: . .. _ . Combustible gas sensor: Combustible gases in the sample combine with

oxygen at the surface of the catalyzed detector "Pelement.” Heat is Liberated
by this chemical reaction, increasing the temperature and the electrical
resistance of the Pelement. This unbalances the bridge circuit, providing a
voltage signal. '

Oxvgen sensor: The oxygen sensor is a galvanic type cell contaimng
dissimilar metal electrodes in a special electrolyte. The cell is sealed with a
membrane that allows oxyger to diffuse into the active area.

The current generaied by the cell is proportional to the oxygen partial
pressure in the atmospheric sample passing over the membraece face.

e e o <. . Combustible gas indicator cannot be used in atmospheres with less

LIMITATIONS: BRSNS
' VL . than 10% oxygen, such as an inert gas backgreund or furnace stack.

. Will not indicate the presence of combustible airborne mists or dusts
such as lubricating oils, coal dust, or grain dust.

CAUTION: s eiieel i 7o ow . .Silicone, silicates and organic lead compounds tend to “poisen” the
combustible gas sensor, thereby causing erroneously low readings.
Calibration checks should be made frequently if such materiais are
suspected to be present in the tested atmosphere.

. The oxygen sensor in the Microgard will accurately function down to
32°F. Use down to 0°F is possible, if it is calibrated at that
temperature. SEE RESPONSE TIME.

. Avoid metst and humid conditions. Moisture may collect on the oxygen
sensor. . This could cause low oxygen readiogs and may shorten sensor
life. ! - B

. If operating times are more than 8 hours per day, a second instrument
may be required for use on alternate days to allow for adequate.
battery charging times.

x

START-UP: Allow unit to “climatize” to operating temperature before start-up.

1. Press ON/OFF button (alarm will sound).

2’ Wait for % LEL reading to stabilize and press RESET button. (This
will shut off alarm.) ‘

3. © Open cover on right side,of instrument and using the screwdriver
supplied in carrying case set % LEL readout to 00 by adjusting the
LEL zero control screw. -

4. . Press SELECT button firmly to get OXY readout then set the readout
to 20.8 by adjusting the OXY's controi screw.

5. Replace cover.

6.  Instrument is ready for use.

0001002\25117-VLAH o F-g » Havisad: January, 1996
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BNU PL.101

CHEMICAL SUBSTANCES DETECTED:
METHOD OF DETECTION: .
SCALE RANGE:
OPERATING TEMP RANGE:
SAMPLE FLOW RATE:
RESPONSE TIME:
CALIBRATION GAS:
METHANE DETECTIONM:
OPERATING TIME:

ALARM:

ALTITUDE:

BATTERY:

THEORY OF OPERATION:

LIMITATIONS:

CAUTION:

START-UP:

Therme-Bnvironmental OVM Model 580B

CHEMICAL SUBSTANCES DETECTED:

METHOD OF DETECTION:

0001002125117-/LAH

Organie Vapors with jonization potential < 10.2 ¢V

~ Photo-ionization w/10.2 eV lamp

0.1 pprm to 2,000 ppm

10°F to 104°F

0.5 liters/min

Less than 3 seconds to 90% full-scale deflection.
100 ppm isobutylene (benzene referemce).

Does not detect methane.

Up to ltl).hou.rs {full charge}.

NO ALARM.

Readings not affectad by altitude,

Air Monitoring

-

Charge for 14 hours after each day’s use. 3 hours to 90% of full charge.

Molecules ionized by UV light forming ions that are collected oo a charged
plate. A current prepertional to the number of ions is produced with a

corresponding meter deflection.

. Lamp has limited ionization potential.

. Low temperature shortens operating time of instrument {should

accurately function to 10°F).

. Condensation on instrument window or polarizing electrode may cause

loss in sensitivity and zero drift.

. Avoid extreme temperature changes.

L]
. Avold dusty or extremely humid atmospheres or areas with strong

electromagnetic felds.
. Do not block exhaust port.

Connect wand.

Check battery.

Set to Standby.

Turn zero adjust until meter reads zero.
Check the responsiveness of the instrument:

L A

With the scale on 0-2000 ppm, put a “magic marker” in front of the probe,

Expect a reading in excess of 300 ppm.

Note: When not actively using the instrument, you can conserve the battery

by leaving the setting on Standby.

Organjc Vapors with ionization potential < 10.6 eV

Photo-ionization w/10.6 eV lamp

F-10
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" Thermo-Environmental OVM Model 5808 (dontinued)

SCALE RANGE: 0.1 ppm to 2,000 ppm

OPERATING TEMP RANGE: . .10°F to 104°F

SAMPLE FLOW.RATE:. . . . .. ... .05ltershmin . _ . . .
RESPONSE TIME: .. . . . .- ... _.___ .. -. lmmediate (approximately 2 sec)
CALIBRATION GAS: . : - —mzvwv— 0 o . it 250 ppm isobutylene (benzene reference).
METHANE DET}":ICTION: - - l -Does pot detect methane.

OPERATING TIME: o S " "Up to 8 hours (Full charge).

ALARM: - oo 7 780 decibel an;d.ible alarm

ALTITI;TDE: ' T Readings not affected by; altitude.
BATTERY: - _ - - Charge for 14 hours after each day’s u;e.
THEORY OF OPERATION: Molecules ionized by UV light E'or;'n ions that are collected on a charged

plate. A current, proportional to this ionization, is translated to a
corresponding readout. . :

LIMITATIONS: : LT T T I T T T T e Lamp has limited ionization potential.

. Low temperature shortens operating time of instrument and freezes
LCD display (should accurately function to 10°F),

CAUTION: e __ __* _ Condensation on lamp window or polarizing electrode may cause loss
- in sensitivity and zero drift.

. Avoid extreme temperature changes.

_ Avoid dusty or extremeiy humid atmospheres.

’ - Do R E N

b } . Qo not block exhaust port.
. Do not use in direct sunlight.
INSTRUMENT START-UP": .. . . .. ._.___._ _-. . L . Josert power plug
‘ 2. Press and hotd "ON/OFF” key until pump starts.
3. Wait for Iamp.to light (approximately 1 second).
SELECT RUN MODE: - 1. There are two lines of display. The top line shows run mode: MAX
: HOLD or CONCENTRATION METER (bar graph). Instrument will
automatically dispiay one or the other. Bottom line shows reading in
parts per million {ppm). To change the run mode of the instrument
press “meode/store” key, Display reads: LOG THIS VALUE?
2. Press "-/crsr”. Main menu will be displayed.
3. Press “Jersr” for parameters mode. Display reads: CONC. METER
i 19:1 Y A A OR o) £ (¢ ’ o
4. Press "Reset”. Display reads: MAX HOLD, + = USE/-=NO
5. Press “+/inc” to use Max Hold or Press “-/crsr” to use Cancentration
Meter. Display reads: CONC. METER, "RESET” TG CHG.
6. Press "Mode/étore“‘ Key to return to readout screen.

0001002125117-VLAH. Far .. . ) Revised: January, 1996
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Air Monitoring

TO CHANGE INSTRUMENT MODE

From Man Meou

oxbore OVA, 108, 128

CHEMICAL SUBSTANCES DETECTED:

METHOD OF DETECTION:

SCALE RANGE:

OPERATING TEMP RANGE:

SAMPLE FLOW RATE:
RESPONSE TIME:
CALIBRATION GaAS:

METHANE DETECTION:

FUEL SUPPLY:

OPERATING TIME:

ALARMS:

NOTE:

ALTITUDE:

0001002425117-VLAH

Thermo-Enmronmental OVM Model 580B (continued)

7. Refer to Manual to make further revisions in modes of operatio

Select -/PARAM to:

Change run mode

Set auto logging

Set averaging interval

Set alarm level

Change lamp

Select response factor
Restore back-up calibration
View free space

Select RACOMM to:

Display logged data
Reset log to data

' Select S/ICLOCK to: -

Update or confirm time and date

PLEASE REFER TO UNDERSIDE OF INSTRUMENT FOR
QUICK START-UP FLOW CHART AND INSTRUCTIONS

Organic vapors that can be ionized by a flame. Methane is detected 1.4
this instrument.

Flame ionization

0-1,000 ppm (Model 128)
0-10,000 ppm {(Mode! 108}

32°F to 72°F
Optimal flare ignition at room temperature.

2.0 litersfmin @ 22°C

- Approx. 2 seconds to 90% of final reading.

Calibrated to methane (100 ppm).

Detects Methane. "Activated Carbon Filter” available that filters out all
detectable vapors except methane.

T5¢ce tank of grade 5 Ultra Pure Hydrogen (99.999%), Max. pressure 2,400
psig. - ’ T ’ . T

Up to 8 hours (full charge w/1,800 psig hydrogen tank)

Detection alarm user set to desired level. Flame out alarm indicates the
flame has extinguished.

OVA 108 and OVA 128 are intrinsically safe.

Readings pot affected by altitude. . . 7

F12 ' Revised: January, 1936
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Foxboro OVA, 108, 178 (continusd) _

BATTERY:

r

THEORY OF OPERATION:

LIMITATIONS: - . 77102 =

CAUTION: _ | . -

START-UP (OVA 1083)%:_ .

SHUTDOWN (OVA 108

START-UP (OVA 128y "7 ~ .7 —

10001002V25117-1/LAH

. Air Monijtoring

- Should be on charge when not in use.

"Combustion of an organic vapor by a hydrogen flame produces ions that are

attrajcted to an electrode. A cwrrent is produced, amplified and a signal
proportional to the amount of ions is translated to a meter reading.

= Portability of hydrogen gas.
Availability of refilling source.
Warm-up time.

Operating temp constraints (temperatures betow 32°F may affect
performance).

®  "Avbdid dusty or extremely humid atmospheres.-

. Do not block exhaust port,

1. Aftach probe to readout assembly. Do not overtighten.

2.‘ Move PUMP switch to ON and check battery condition with battery

test switeh.
3. Move INSTR switch to ON, allow five minutes for warmup.
4.  Check calibration with HIGH and LOW calibration switch. End check

by going to HIGH position and then off.

5.  Place instrument panel in vertical position and check sample flew rate

indication,
"8. Open the H, tank valve, and the H, supply valve one full turn,

7. Depress igniter button until burner lights. Do not depress igniter '
button for more than six seconds. (If burner does not ignite, let
instrument run for several minutes and again attempt ignition.)

8.  Betalarm threshold knob on readout to desired level.

9. The iostrument is now ready for use.

3.

1.  Close the K, supply valve and the H, tank valve. .
2. Move the INSTR switch and PUMP switch to OFF.

[nstrument is now in shut down configuration.

e Tfhese instruetions abpear on the ingide of the cover of the instrument.

_17 ° Attach probe to readout assembly. Do not ovértight,en;

2. Move PUMP switch to ON and check battery condition by moving the
_INSTR switch to the BATT position.

3. . Move INSTR switch to ON and allow five minutes for warmup.

4. Set alarm level adjust koob on back of read out assembly to desired

level.

5. Set calibrate switch to x10 position, use calibrate adjus: knob and set
meter to read zero. ’

6. Place instrument panel in vertical position and check sampie flow rate
indicator. -
F-13 Revised: January, 19967
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Air Monitoring

Foxboro O‘Vé‘ 108, 128 (continued)

~

Open the H, taok valve and the H, supply valve.

8, Depress igniter button until burner lights. Do not depress 1gniter
bution for more than six seconds. (If buuner does not ignite, let
instrument run for several minutes and again attempt ignition.)

9. Use calibrate adjust knob to "zero” out ambient background, For
maximum sensitivity below 10 ppm, set calibrate switch to x 1 and
readjust zero on meter. Yo avoid false flame-out alarm indication, set
meter to 1 ppm with calibrate knob and make differential readings
from there. : : .

SHUTDOWN (OVA 128y L... Close the H, supply valve and the H, tank valve.

2.  Move the INSTR switch and the PUMP switch to OFF.

8.  Instrument is now in shutdown configuration.

* These instructions appear on the inside of the cover of the instrument

[n addition te the instructions above:

1. Verify air-tight hose fit by blocking the end of the probe (i.e. with your
finger),

2, Note the delivery pressure of the hydrogen, it should be constant
between 9 and 10 psi.

3. Sef the alarm level before igniting the instrument flame.

The instrument is typically “zeroed” to 1 ppm or 2 ppm so that ti

4. Belect and record your "zero” before igniting the instrument flar";
flame-out alarm does net sound without reason. E.

-
5. Check the functioning of the instrument: with the scale range at the
highest setting {OVA 128), put a “magic marker” in front of the probe,
Expect a reading in excess of 300 ppm.

Drager/Sensidvne Colorimetric Detector Tubes

CHEMICAI SUBSTANCES DETECTED: Ammonia ) - Carbon Monoxide
(Lubes 1z stock) Benzene Petroleum Hydrocarbons
Carboo Dioxide Vinyl Chioride

See ATTACHMENT F-1 for Data Sheets on: Benzene, Vinyl Chloride and
Petroleum Hydrocarbons. ~

METHOD OF DETECTION: , Colonmetric indication.

See individual data sheet for température constraints.

SCALE RANGE: Variable, according to manufacturer and chemical substance detected.
OPERATING TEMPERATURE: 50°F - 104°F -
3AMPLE FLOW RATE: Drager - 100 em®/stroke . -
Sensidyoe - 100 ml/stroke
RESPONSE TIME: Variable, depends on specific detector tube, .
HUMIDITY: - . 20-90% humidity is acceptable.
0001002125117- VLAH ' F-14 Revised: January, 1596
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Air Monitoring

THEORY OF OPERATION:

LI‘MITATIONS: Lol - R

CELSIUS CALCULATIONS:

MSA 628 Combustible Gas Indicator

© CHEMICAL SUBSTANCES DETECTED:

METHOD OF DETECTION:
SCALE RANGE:
OPERATING TEMP RANGE:
SAMPLE FLOW RATE:
RESPONSE TIME: __

CALIBRATION GAS:

ALARMS: om0 Tt

NOTE: . . .. - o,

BATTERY: .  __

'ALTITUDE:

THEORY OF OPERATIONS:

0001002125117-/LAH

A known volurme of contaminated air is drawn through a glass tube: the
contaminant reacts with an indjcator chemical in the tube, producmg a stam
whose length is proportional to the contaminant concentration.

. Accuracy and precision_ (+/- up to 35%). Slower response time in cold

oz 10°C = 50°F.

weather, Humidity and atmospheric pressure affects stain. Limited shelf
life. [nterferences by other chemical contaminants. Difficulty in “reading”
stain endpoints. Long sampling time in some cases. .

40°C = 104°F
0°C — a2°F
30°C - 85°F

“*F =°C X o/ + 22

% LEL
% Gas {methane)

. Wheatstone Bridge

- -0-100%

Do net operate over 125°F

0.8 to 1.4 litersiminute

Immediate

59% Methane and 50% LEL Methane

- None _

- MSA 828 is intrinsically safe.

Uses eight Eveready 950 D" cells.
Use the battery status indicator to check battery.

" Calibrate at altitude in which the instrument wiil be used.

.- For Low Range Operation: The instrument contains a catalytie platinum

flament which comprises one arm of a bridge circuit. When combustible gas
in the atmosphere enters the catalytic filament well and maker contact with
the catalyst on the surface of the filament, a combustible gas-oxygen

" reaction séeurs, increasing the temperature of the filament. This increase n

temperature causes an increase in filament resistance which unbalances the
bridge. The resultant bridge signal voltage is read out on the meter as the
% of the LEL.

For High Range Operation: To measure the concentration of combustible
gas above the LEL of the mixture, a heated thermal conductivity (TC}
filament, which comprises ope .arm of a second bridge circuit, is used. When
combustible gas in the atmosphere enters the TC filament well and passes

. over the filament, it lowers the temperature of the filament. This decrease

in temperature causes a-decrease in filament resistance which unbalapees

"the bridge. The resultant bridge signal is read out on the meter as the % of

gas in the at.mosphere

‘P15 0 . : : Revised: January, 1996
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M54 825 Oombustible Gas Indicatoxr (continued)

LIMITATIONS:

WARNING; .

CAUTION:

START UP:

0001002\ 26117. /LAH

Air Monitoring

Combustible gas indicator cannot be used in atmospheres with less th
10% oxygen.

. Will not indicate the presence of combustible airborne mists or
dusts. . ’

Do not use a brass probe where sheck hazards exist; that is, where contact
may be made with electrical equipment or power lines. A high dielectne
probe should be used in these areas.

Sampling dusty or smokey atmospheres may clog the flow system. [f either
the speed of response of the instrument decreases or the aspuwrator bulb
does not inflate within two seconds, check the flow system.

. Do not use the instrument at locations where compounds such as
tetraethyl lead or hydraulic fluid or lubricants which contain
silanes, silicates, or silicones may be present in the atmosphere.
These chemicals contaminate the sensor.

L Open cover and set RANGE switch to LEL.

2. . .Set ON/OFF switch to ON. BATT indicator painter should be well
inte white zone and the READY indicator should turn on within
approximately 4 seconds. Ifit does not turn om, replace batteries
(refer to SECTION 4).

B3 Squeeze aspirator bulb 8 to 10 times to purge instrument with
fresh air. Permit bulb to inflate completely afier each squeeze.
NOTE: If the bulb does not inflate within 2 seconds, check the
flow system as described in SECTION 4.

4. Lift and adjust LEL ZERO control to obtain zero indication on "
meter. {To make zero adjustments, lift and twrn outer sleevg
ZERO controls.) :

5. Set RANGE switch to GAS.

8. When READY indicator turns on, lift and adjust GAS ZERC

control to obtain zero indication on meter.

7. In area to be tested, squeeze aspirator bulb seven to eight times to
draw sample into instrument. When the needle stabilizes, the
material indicates the concentration of the gas in air in percent by
volume. NOTE: Meter indications are valid only when the READY
indicator is on. (When using a sampling line, squeeze the
aspirator bulb two additional times for each 10 feet of line. 1fa
line trap is connected, squeeze the bulb four additional times.)

8, If the meter indicates [ess than 5, set RANGE switch to LEL and
draw sample into instrument by squeezing aspirator bulb. The
meter now indicates the percentage of the lower explosive limit
{LEL) of the gas for which the instrument is calibrated. One of the
following conditions may exist, dependmg on the deflection of the
meter needle:
+'  Explosion hazard not present - needle moves upscale

slowly and comes to rest somewhere onscale (not near 100).
Gas concentration below LEL. (Gas concentratiohs less than
100% of LEL support combustion, but do not prepagate fiame
on contact with source of ignition.}

. Explosion hazard exists - needle comes Lo rest pear or at
100; gas concentration at LEL.

3

0
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MSA 628 Combutible Gas Indicator (continued)

Industrial Scientific HS267 Hvdrogen Sulfide Monitor
CHEMICAL SUBSTANCES DETECTED:

METHOD OF DETECTION:
SCALE RANGE:
OPERATING TEMP. RANGE:
RESPONSE TIME:

SPAN GAS: ™~~~ 77 . mam o mnTRIl

OPERATING TIME: .~

ALARM:

NOTE: -~ - ot ooiis st el
BATTERY:

STARTUP:

SHUTDOWN:

0001002425117-1/LAH

T 0to 104°F

Air Monitoring

. Explosion hazard exists - needle deflects past 100 and
" remains offscale when aspirator bulb is squeezed; gas
concentration above LEL and exceeds calibrated range of
instrument.

. Potential explosion hazard exists - needle deflects rapidly
above 100-and then deflects rapidly downscaie, Gas
concentration may be above explosive range; however,
addition of air to gas/air mixture will create concentration in
explogive range. |

9, In atmosphere free of combustible gases, squeeze aspirator bulb 8
to 10 times te purge instrument with fresh air. Set QN/OFF
switch to OFF or simply close cover. .

" Hydrogen sulfide (i:}i:;m)

'-E[ectrochemlcal diffusion cell

1-1,399 (ppm)

+

Less than 20 seconds to alarm when exposed to 25 ppfn of hydrogen sulfide

= Hydrogen sulfide (25 ppm)

2,000 hours cro'i{tiiubﬁsi[ﬁ&ﬁélérm}m ' Lo

10 ppm hydrogen sulfide, visual and audible

- H$267 is intrivsically safe

Four (4) "AA” alkaline

1. Back off the knurled nut that holds the calibration cover in place.

2. . .Rotate the cover so that the metal button is inserted in the hele
marked “8.”

3. Tighten the nut until the calibration cover is flush with tb'e case. -,
Do not evertighten.

4. The monitor is ready for use as soon as the display stabilizes
{approx. 80 seconds). Adjust "Z” screw to zero instrument, if
necessary.

1. Back off the knurled nut that holds the calibration cover in place.

2. . Rotate the cover so that the metal button is inserted in the
unmarked hole. :

3. Tighten the nut until the calibration cover is flush with the case.

- Do not overtighten.

4. When the instrument is off, the printing on the calibration cover
. will be rizht side up. ’

F.17 Revised: .January, 1996
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Air Monitoring
Industrial Sciem:iﬁc S0261 Sulfur Dioxide Monitor
CHEMICAL SUBSTANCES DETECTED: Sulfur dioxide {(ppm)
METHOD OF DETECTION: Electrochemical diffusion cell
SCALE RANGE: £.1-200 ppm
OPERATING TEMP. RANGE: -4°F to 104°F
RESPONSE TIME: ] Less than 20 seconds fo alarm (2 ppm] when expused to 10 ppm of sulfur
dioxide
SPAN GAS: , . Sulfur dioxide (10 ppm}
OPERATING TIME: 2,000 hours continuous (nonalarm)
ALARM: ] 2 ppm sulfur dioxide, visual and audible
NOTE: 50261 iy intrinsically safe ]
BATTERY: Four {4} "AA” alkaline
STARTUP: i 1. Back off the knurled nut that holds the calibration cover in place.
2. Rotate the cover so that the metal button is inserted in the hole
marked *$”
3. . Tighten the nut until the calibration cover is {lush with the case.
Do pot overtighten.
4. Thé monitor is ready for use as soon as the display stabilizes .
{approx. 50 seconds), Adjust “Z" screw to zero instrument, if §
necessary. -
SHUTDOWN: 1. Back off the knurled nut that holds the calibration cover in place.
2. Rota!-‘.e the cover so that the metal butten is inserted in the
unmarked hole.
3. Tighten the nut until the calibration cover is flush with the case.
Do not overtighten.
4. When the instrument is off, the printing on the calibration cover
will be right side up. ’ -
HNL DL101
CHEMICAL SUBSTANCES DETECTED: Qrganic vapors with jonization potentiai < 10.2 eV (ppm)
METHOD OF DETECTION: Photoomuzatien with 10.2 eV lamp .
SCALE RANGE: - 0.1 to 2,006 ppm
OPERATING TEMP. RANGE: To 40°C
SAMPLE FLOW RATE: .225 liters/min. )
RESPONSE TIME: <3 sec. to 90% response 7
CALIBRATION GAS: 100 ppm isobutylene (benzene equivalent} ] i
METHANE DETECTION: Does not detect methane o o ) . / /ﬁ\
0001002425117-VLAH 7 F-i8 . Revised; January, 1596
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ENU DL101 (continued)

OPERATING TIME:

ALARM:

" ALTITUDE: ~

BATTERY: _ . .- ——— -

THECRY OF OPERATION:

LIMITATIONS: .- .

“CAUTION: . - . L

STARTUP: . .

10.0 Exposure Monitoring Equipment

Air Monitoring

>8 hours continuous use at 23°C
Approx. 8.4 hours at 0°C

High and low alarm to be set according to apptication

. i Not affected by altitude .

Low battery indicates there is approximately 20 min, left before unit shuts .
down. Recharge for 8-10 hrs. There is no danger of overcharging.

" ‘Molecules wn.lzed_by Wl;él;t f'o;'mmg iéms ti:at are coliected on a charged
plate. A current preportional to the number of ions is produced with a
correspongding meter readout.

7.~ . ¢ . Lamp has limited ionization potential.

. Low temperature shortens operating time of instrument (should
accyrately function to 10°F).

« ' Condensation on lamp window or polarizing electrode may cause
loss in sensitivity and zero drift. '

. Avoid extreme temperature changes.

. Avoid du—st;;f or extremely kumid atmospheres,

. Do not block exbaust port.

1. Iosert the prbbe connector into the receptacle on the right side of

the control module (line up the red dots). The connector will
“elick™ and lock in place. .

2. Press and release the POWER button.

"8, The pump is activated and the LCD shows: HNU Systems, [nc.
101 Datalogger, for 5-8 seconds while the unit is initializing and
performing diagnostics. Electronic zere is also updated at this

_ point. ‘ ..

4. The display thep raverts to the operating screen. At this point, the
instrument is in the survey mode, using the default calibration.

_ Place an open felt tip marker at the probe nozzle and check for
reading above background.

SKC-Gillian high and low flow pumps are used to collect personal/area exposire samples. TABLE F-2: SAMPLE PROTOCOLS liste

the types of exposure samples which may be collected on site and & brief overview of samplefanalysis procedures.

0001002125117-/LAH
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Table F-2

Sample Protocols

Air Monitoring

' Sample
Sample/Analytical Flow Rate DOuratien
Compound Sampled Procedure Sample Media (LMIn) {Hrs.)

BETX' NIOSH 1501 Charcoal tuba 0.20 7108

CTPVY OSHA 58 GF Filter 2.0 7108

Total Dust (Nulsance) NIOSH 0500 PVC® Filter 15102 Tto8

Meotals: Pb, As, Gd & Cr. NIKOSH 730¢ MCEF® Filter 1104 7to8

Phenol OSHA 32 XAO-7 Tube .1 4

Naphthalens NIOSH 1501 Charcoal Tube 0.5 7to8

Peatachlorophenad QSHA 39 XAD-7 Tubwe (treated) 0.2 4

pcas® NIOSH 5503 Florisil Tube a1 Jio8 .

Viny! Chioride NfOSH 1007 Charcoal Tuba 0.1 1 ’

Indena OSHA IMIS 1500 Chromozorh 106 Tube 0.175 to 0.200 T8

1,2-dichicroathena NIOSH 1015 Charcoal Tube 0.1 2to3

1.1, 1-trichloromethana NIOSH 1003 Charcoal Tube 0.1 2103

BETX' & Naphthalene 3M 3500 Badge 0.025-0.050 81010
' Benzane, athyl benzene, toluene & xylene 7 -
! Coal tar piich volatlles
Y Polychlorobiphanyls
* Giass Fiber .
* Polyvinyl chioride
¢ Callulose ester mambrane filter

F-20 , Revisad, January,
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Excavation Entry

Appendix G: Excavation Entry Procedures
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Excavation Entry

Appendix G: Excavation Entry Procedures

1.0 Policy

It is Barr's policy that employees shall not enter any excavation for the purposes of investigation or cobstruction observation without a
clearly defined need and without specific authorization. Specific authorization for entry onto an excavation requires an evaluation,
prior to ‘each and every entry, by a-Barr employee de51gnated to be a Competent Person or an appropriately trained Barr employee to

determine if the excavation is safe for entry.
2.0 . Definitions

2.1  Excavation: An excavation is any man-made cut, cavity, trench, or depression formed in the earth‘s surface by an earth removal or
earth moving process. Any such cut, cavity, trench, or depression that is less than four (4) feet in depth or has side slopes of
approxlmate!y 4H:1V or flatter shall not be considered an excavation regardless of depth, '

2.2 Contro} of the Site: The entity with control of the site has the authority to direct the activities of the workers that are performing
the earth removal or earth moving operations. During typical site investigation act1v1t.1es involving ¢ne or more Barr subcentractors,
Barr would be in control of the site. During typical construction observation actuthes mvolvmg one or more of the Owner's contractors,
" the contractor or Owner would be in control of the site. However, atypical contractual situations aesur that may modify the control of

the site for either investigation or construction observation activities.

2.3 . Competent Person: Competent Person melans one who has experience and is capable of identifying existing and predictable hazards
in the swroundings, or working conditions which are un.ﬁanitary, hazardous, o;' dangerous to employees, and has the authority to ta.ke
prompt corrective measures, or “to direct that prompt corrective measures be :.mplemented to eliminate the u.nsamtary, hazardous, or
dangerous conditions. When Barr has control of the sn.e the Competent Person will be a des;gnated Barr employee who meets the
above criteria and has also received the training set t‘orth in appropriatety trained Barr employee. When Barr does not have control of

the site, the Competent Person will be a designated Owner's employee or designated employee of Owner's contractor.

2,4 - Appropriately Trained Barr Employee: An appropriately trained Barr employee is that employee designated on project specific

basis.that has received training that includes:

* . The requirements of these excavation entry procedures.
+ The requirements of the OSHA Excavation Entry Standard (29 CFR 1926.850).
* Properties of soils and methods to classify soils in accordance with the reguirements of 29 CFR 1926.650.

* Construction methods including determination of inclination of side slopes and common uses of shoring, sheeting, trench boxes,
benched excavations, and excavation machinery.

s Construction site health and safety and the use of personal protective equipment and clothing.

An apprbpﬁateiy trained Ban' employee i5 not, by definition, a Competent Person as defined pfevious'my.

- Came eeee— — - a— e e et g .

25 Slde Slopes Side slopes are those ver‘tlcal or 1nclmed earth surfaces forrrued as a resuft of the axcavation work.

0001002125117-VLAH . G-1 Revised: January, 1998
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Excavation Eniry

2.6  Slopes 1.5H:1V or Flatter: Side slopes that are sloped at an angle not steeper than one and one-half units horizontally to one |

vertically (34 degrees from horizontal),

27  Slopes 4H:1V or Flatter: Side slopes that are sloped at an angle not steeper than four units horizontally to one umt vertieally (14
degrees from the horizootail.

3.0 Raeporting of Excavation Entry Deficiencies

3.1 Control of the Site by Barr: Barr employees working with any Barr subcontractor conducting obvieusly deficient excavation entry
prattices should immediately direct the subcontractor's site supervisor or foreman to comply with the requirements of their contract
and correct their excavation entry practices without delay and before proceeding with the work. Barr employees and Barr's .
subcontractor will not be authorized entry into the excavation until the identified deficiencies are corrected. After directing the
subcontractor, Barr's employees shall also immediately report all deficient excavation entry practices by Barr's subcontractor to the
Project Manager or Principal in Charge. Prior to going into the field, each Barr employee shall obtain from the Project Manager (PM)
or Principal in Charge (PICY a list of alternate PM's and PIC's to be contacted in the event that neither the Project Manager or
Principal in Charge are available. The Barr employes shall alse abtain a list of office and home phone pumbers for the PM, PIC, and
their slternates from the Healtk and Safety staff prior to leaving the office. 7

The Project Manager, Principal in Charge, or their designated alternates shall determine whether the subcontractor's response to the
Barr employee's direction has been adequate to correct the deficient exeavation entry practices, or the subcontractor's work should be
suspended until the subcontractor agrees, in writing, to correct the deficient conditions and acts to correct those conditions. .

3.2 Control of the Site by Others: Barr employees, serving as construction observers, should report any obviously deficient excavatiof
entry practices immediately to the Project Manager, Principal in Charge, or their designated alternates. Prior to going into the field,
each Barr employee shall obtain from the Project Manager (PM) or Principal in Charge (PIC) a 1ist of alternate PM's and PIC's to be
contacted 1o the event that peither the Project Manager or Principal in Charge are available. The Barr empioyee ghall also obtain a
tist of office and home phone numbers for the PM, PIC, and their alternates from the Health and Safety staff prier to leaving the office. )

The Principal in Charge, or the designated alternate, after appropriate consultation with the Project Mapger, will determine whether to

call it 1o the attention of the owner's contractor, the owner, or both the owner and the owner's contractor.

3.2 Unauthorized Excavation Entry by Barr Employees: Any Barr employee observing another Barr employee entering ac
excavation without the authorization required by these Excavation Entry. Procedures shall 1} immediately inform the other Barr
employee that further entry should not ocour until authonzed and 2) immediately notify the Project Manager p:_Pr‘lnclipal it Charge of
the eircumstances and identity of the employee involved. Repeated excavation entry, witho_utrtrb:‘rer requi.r;ed authaﬁmtion, by a Ban: -

employee will be cnuse for appropriate disciplinary action by Barr.
4.0 Excavation Eniry Procadures

Na Barr employee shall consider entry into a excavation unless it has been clearly demonstrated that entry is necessary to perform a

wark task. Careful consideration and discussion should be given to developing alternative methods of accomplishing the work task

any spectfic work task. When and only when it is demonstrated that entry into ap, excavation is:necess%ry to perform a work La;s_k -

J0b1002\25117-VLAH , G2 : L Revised: January, 1956
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Excavation Entry

either the Project Manager and/or the Principal in Charge, or Barr's Competent Person on-site, agree that it is necessary to perform

that work task, will the excavation entry procedures deseribed below be implemented to authorize such excavation entry.

Control of the Site by Barr: The Competent Person may authorize excavation entry, whether by Bary emplovees, the employees of

4.1
Barr's subcontractors, or anyone else including the Owner and represéntatives of any regulatory agency, only when:
* It has been demonstrated that excavation entry is necessary 16 perform a specific work task
s The Competent Person performs an inspection of the excavation . '
* The Competent Person completes the excavation entry checklist
* The Competént Person concludes that the excauatwn comphes w:th the reqm.rements of the OSHA Excavation Entry Standard t29
CFR 1928, 650} e . — e e
and thien only by entering specific writien authorization in the Project Safety Diary or on the Daily Safety Report Form.
Active excdvations require inspection and authorization by the Competent Person prior to each and every entry to the excavation. ’
Inactive excavations require inspection and authorization by a Competent Person on at least a daily basis when entry to the excavation
is nécessary. T L e e : ‘
4.2  Control of the Site by Others: An appropriately trained Barr employee may authorize excavation entry by Barr employees only
when:
* Entry is necessary to perform a work task. - o
* The appropriately trained Barr employee has met with the Competent Person representing the entity that hds control of the site
and said Competent Person has confirmed that in Competent Person's opinion the excavation complies with the requirements of
OSHA Excavation Entry Standard (29 CFR 1926.650) for entry, and if the excavation is shored, shielded of benched the Gompetent
Person has furnished the appropriately trained Barr employee with design drawings tprepared by and certified by a Registered
Professional Engineer when reqmred) of shonug, shzeldmg, ar bencbmg
. '_I'hc;_ appropriafely trained Barr employee performs an inspection of any shielding, shoring, or benching, determines that shielding,
shoring, or benching is in a good state of repair, and finds that the shielding, shoring, or benching conforms in all respects with
drawings furnished by Competent Person. '
+ The dppropriately trained Barr employee performs an inspection of the excavation.
* The appmpnat.ely trained Barr employee completes t.he excavatmu eutry cﬁéa_c]:fst
+ The appropniately trained Barr employee concludes that the ex.cavatmn comphes w1th the requ.u'ement.s of the OSHA Excavatuon
Entry Standard (29 CFR 1926.650). T o
»  Approval bas been obtained from the Profect Manager or Principal 1n Charge, after completing above items, and prior to each entry
into an excavation. This prior approval is not required Tor most Wide Excavations and for inactive excavations for whick the
excavation entry checklist documents that there have been no changes in the conditions in the excavation.
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5.4

Excavation Eniry

The apnropriately trained Barr employee should be prepared to discuss the reason that the entry is required and be abie to describy
carrent conditions of the excavation.

Other Considerations

Hazardous Atmosphere: If the excavation is being conducted in a hazardous atmosphere, or if the excavation is suspected to have
the potential to create a hazardous atmosphere in the area adjacent to the excavation or in the excavation itself, monitoring of the

atmosphere 1= required. Momtoning for toxie substapces, oxygen content, apd combustible gases will be conducted as required
eltewhere in the PHASP,

Confined Space Entry Permit: If there is a reasonable possibility that hazardous substances may be encountered during the entry
to the excavation, & Coufined Space Entry Permit, as deseribed elsewhere in this PHASP, will also be required prior to entry.

Wide Excavations: Certain excavations may be designated as a Wide Excavation upon inspection by an appropriately trained Barr
employee or Competent Person. Wide Excavations have length and width dimensions such that there is a portion of the area withun

the limits of the excavation in which Barr employee may perform their work activities without further regard for excavation entry
procedures. The area excluded from work activities should be at Jeast at a distance of twige the height of the sloped portion which may
not be apprepriately sloped for safe entry. Wide Excavations will also bave routes of ingress and egress which are on-grade or involve -
slopes not greater than 4H:1V that have been inspected by an appropriately trained Barr employee and are otherwise safe for entry
according to the excavation entry checklist. The designation of 2 Wide Excayation should be documented by an appropriately traned
Barr employes with specific written authorization in the Project Safety Diary or on the Daily Safety Report fon.n. ) - —

The sppropriately trained Barr employee designating the Wide Excavation shall also designate specifically those portions of such W’
Excavation which Barr employees cannot enter without fully complying with the excavation entry procedures under paragraph 4.0 A

above. The limits of the moutes of ingress and egress and the area within which Barr empleyees may perform théi.r work Lasks without
regard for the excavation entry procedures, shall be delineated in the field using fencing, tape, lathe, spray .paint, etc. or any
combination thereof. Wide Excavations should be inspected at least daily by an appropriately trained Barr employee to verify that
vondilions wilhio such Wide Excavation have not changed in a manner which requires a revision of any delineated limits. The
delineation shall be maintained at least daily. The daily inspection and maintenance of delineated limits should be documented in the
Project Safety Diary or on the Daily Safety Report form. No Barr employee may cross the__de_L_ig_;ated boundary of a Wide Excavation
wathout fully complying with the excavation entry procedure (under paragraph 4.0 above).

Shislding: A shield or shield system is a structure that 15 able to withstand the forces imposed on it by a cave-in. Shields can be
permanent or portable to be moved along as the work. progresses; shields can be premanufactured or job-built in accordance with 28
CFR 1926.652, (cX3) or (cX4). Shields used 1o trenches are commeonly referred to as "trench boxes” or "trench shields.” __Sbjelds must be
switable for the depth of excavation in which they are to be used; must be in good state of repair; must include all structuralrelements
shown on detailed drawings, whether premanufactured or job-buwlt; and shou}d not be modified in any manner not shown on the
detasled drawings. When control of the site is by Barr, no Barr employees, employees of Barr's subcontractors, representatives of the
O'waer, or representatives of regulatary agency shall be authorized to enter the excavation when a shield fails to meet these
requirements or 15 for any reason deemed inadequate. When controli of the site is by others, no B_g.rr employees s_hail be authonzed to

enter the excavation when a shield fails to meet these requirements or is for any reason deemed inadequate.
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Excavation Entry

5.5  Shoring: Shoring is a structure such a sheet pile, mechanical or timber system that supports the sides of an excavation and is
designed to prevent cave-ins. Shoring must be in 2 good state of repair and must include all structural elements of the size and
material shown on detailed drawings. When control of the site is by Barr, no Barr employees, employees of Barr's subcontractors,
representatives of the Owuer, or representatives of regulatory agency,shsltli be authorized to enter the excavation when shoring fails to .
meet these requirements or is for any reasen deemed inadequate. When control of the site is by othe:;s, no Barr emplovees shall be

authorized ta enter the excavation when shoring fails to meet these requirements or 1s for any reason deemed inadequate.

5.6 ~ Benching: Benching involves excavating the sides of an excavation to form a series of one or more horizontal levels or steps with
vertlcal or s!opes surfaces between levels. Tha requirements for benching will be determined on a case-by-case basis by Barr's Project .

Manager or Principal in Cba.rge

8.7 ' Excavations Over 20 Feet Deep: Sloping, benching or shoring for excavations shall be designed and certified by 2 Prqfesﬁional
Engineer registered in that state in which the excavation is being performed. '

5.7.1 Control of the Sits by Barr: The sloping, benching, or shoring néeds to be designed and certified by a Barr engineer {Registered
Professional Engineer) or by a subconsultant retained by Barr {aot by a Barr subcontractor} for the purpose of preparing and certifying
the design. Further, Barr's representatives are obligated to continuously assure that the sloping, benching, or shoring is constr;lcteci in
accordance with the design drawings and maintained so as to comply with the design drawings. No employee of Barr, any of Barr's
subcontractors, or others ineluding representatives of the Owner and regulatory agencies, shall be autherized entry to the excavation,
under any circumstances whatsoe;fer, nless the excavation complies with the design drawings {(and all other requirements for

excavation entry are met). .

. 5.7.2 . -Céntrol of the Site by Others: The sloping, benching, or shoring needs to be designed and certified by a Registered Professional
Engineer employed by or rétain_ed by the entity that has control of the site, . No Barr empioyee may be authorized to enter the
excavation until the excavation entry procedure described in paragraph 4.2 has been completed by the appmpﬁately'trained Barr

employee on the site. L . . .

6.0 Excavation Entry Checklist

[n addition to other requirements, in Excavation Entry Checklist must be completed prior to excavation entry. The Excavation Entry
Cheeklist is presented in demsmn tree form in Fxgu.re G-1. An actual Excavatlon Entry Checkhst wﬂl be of a form similar to
Figure (G-2. To assist in using the Excavauon Entry Checkhst when mabng t.be determmatmn of whether to enter an excavation, the

" various elements of the checklist. {and decision tree} are described in the following paragraphs.

6.1 Slde Slopes 4H:1V or Flatter: If any cut, cavity, treach, or depression formed in the earth's surface has side slopes of

approximately 4H:1V or flatter it is not an excavatjon and the excavation enﬁry checklist does not have to be completed before entry.

6.2 Less Than 4 Feet Deep: I[f any cut, cavity, trench, or depression"formeci in the earth's surface has a depth of less than 4 feet it is

7ot an excavation and the excavation entry checklist does bot have te be compleled before entry.

6.3 Hazardous Atmosphere: Mpnitorin'g for toxic substances, oxygen content, and combustible gases will be conducted if a hazardous

atmosphere is suspected.
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6.4

6.5

8.7

6.8

6.9

6.10

6.11

6.12

Excavation Entry

Complete CSE Parmit: A Confined Space Entry Permit is required for entry, if there is a reasonable possibility that hazardous

substances may be encountered during entry.

Control of the Site: Barr personnel should obtain this information from the PM or PIC before guing to the site. Control of the site

does not affect only excavation entry.

Confer with Competent Person: The appropriately trained Barr employee has met with the Competent Person representing the
sntity that has control of the site and said Competent Person has confirmed that in Competent Person's opinion the excavation complies
wmith the requirements of O3HA Excavation Entry Standard (2§ CFR 1926.65() for entry.

Obtain Drawings of Shielding, Shoring, or Benching: If the excavation is sloped, shored, shielded, and/or benched the
Competent Person representing the entity that has control of the site has furnished the appropriately trained Barr employee with
design drawings (prepared by and certified by a Registered Professional Engineer when required by regulation or specification} of
sloptng, shonng, shielding, and/for henching. - . R

Lass Than 20 Feet Deep: Excavations that are less than 20 feet deep are not required to be designed by a Registered Professional
Egogpneer, The excavation must, however, comply with the requirements of OSHA's Excavation Entry Standard before entry can be

approved,

Design by P.E.: Sloping, shielding, benching, or shoring systems for excavations greater than 20 feet deep shall be designed by a.
Registered Professional Engineer {P.E.} in that state in which the excavation is located.

Slopes 1,5H:1V or Flatter: The side slopes of the excavation have to be sloped at an angle that is flatter than one and one-half.

honzontal to one vertical {34 degrees from horizontal).

$Soil Classified & Allowable Slope Documented: Soils may be classified using the visual and manual soil classification methoils

described 1o the OSHA Excavation Entry Standard to determine the maximum allowable slops. Results of this classification and the
aliowable slope shall be documented in the Project Safety Diary or on the Daily Safety Report form.

Inspect Sloping, Shielding, Shoring, and/or Benching: Verify that sloped portions of the excavation are:

=  1.5H:1V or fiatter

* Flatter than the maximum allowabie slope

+ Comply with the requirements of the Registered Professional Engineer's certified design

For those excavations that include shielding, shoring, and/or benching systems, verify that the. shielding, shoring, and/er benching
RyBtems are o good state of repair and comply with the relevant drawings (certified by Registered Professional Engineer for

excavations more than 20 feet deep).

Inspection must verify that all sloping, shielding, shoring, and/fer benching systems conform to all requirements and details before -=

excavation epiry can be approved.

0001002125117- /LAH G-6 _  Ravised: January, 1 _

AR307550




Excavation Entry

6.13 Encumbrances Stabilized: Any surface or subsurface abstruction located so as to create a hazard to employees must be ramoved,
protected, or stabilized as necessary to make them safe before excavation entry can be approved.
6.14 Good Egress Within 25 Fest: In trench sxcavations, an easily-used, ;Eﬁm;-sound means of exit (sté.irway, ladder, ramp or

other safe means) must be continuously provided within 25 feet of the work area before excavation ean be approved.

6.15 Protection From Falling Hazards: Examples of falling hazards include:
* Loads handled by iiftiﬁg or digging'equ.ip'ment
+ Material falling from vehicles being loaded and unloaded
* Mobile equipment

Pratective measures from falling hazards, such as: L - i e

+  Prohibiting employees from being under loads handled by hftmg and dlggmg equlpment .
» Standing away from vehicles being loaded and unloaded
+  Warning systems such as barricades

s Grading away from the excavation

]

Must be adopted or implemented before excavation entry can be approved.

. 6.16 Protection From Accumulating Water: Precautions that may be taken to protect employees from the hazards posed by water

accumulation may include:

¢ Use of special support or shield systems (cave-in prevention} o
. Avallablhty of water removal systems for use in the event that water begins to enter into tbe extnvatlon

¢ Useof water removal s_ystems to control. water or prevent water accumulations in the ermvauou
Must be provided for before excavation entry can be approved,

6.17 Protection From Loose Rock and Soil: Protection from loese rock, soil or other material or-equ.ipment that may fall or roll tato

the excavation from the excavation face or edge may consist of:

¢ Scaling to remove loose material
+ Barricades on the excavation face
* Equipment kept at least two feet from excavation edge

+ Retaiping devices ' o

The excavatmu must be safe from loose rock and sonl before excavatxon entry can be appmved
6.18 Excavation Complies: The Barr's Competent Person on-site (when site is controlled by Barr) or the appropriately trained Barr
employee {when site is controlled by others) concludes that the excavation compbes with the requ:rement.s of the OSHA Excavation

Entry Standard (22 CFR 1926.850%
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Excavation Entry

6.19 Confer With Barr's PM or PIC: When the site is controlled by others, the appropriately trained Barr employee must confer
Barr's Project Manager or Principal in Charge regarding the procedure followed and the appropriately trained Barr employee's

observations and conclusions.

6.20 Entry Approval by Bart’s PM or PIC: When the site is controlied by others, the appropriately trained Barr emplovee must receive

apatafic approval to authorize each and every excavation entry from Barr's Project Manager or PI:iD.CIPal in Charge.

6.21 Bart's Competent Person On-Site Approves: When the site is controlled by Barr, Barr's Competent Person on-site must

apecifically suthorize each and every sxcavation entry.

6,22 Procedure Documented in Writing: The procedure followed, the conditions observed, and specific written authorization for the
sxcavation entry must be entered in the Project Safety Diary or Daily Safety Report form prior to éach excavation entry.

7.0 Training

Barr will provide training to employees regarding excavation and trench safety. This training includes, as a minimum: - -

= The requirements of the OSHA Excavation Entry Standard and this Excavation Entry Policy
*» (onstruction site safety and personal protective equipment and clothing

{a addition, Barr will provide additional training to employees to be designated as appropriately trained Barr employees or as a
Competent Persopn. This training includes, as 2 minimum: : : - o - .

» Properties of soils and methods to classify soils in accordance with the requirements of the OSHA Excavation Entry Standard
+ Construction methods including commeon uses of shielding (such as trepch boxes), shoring, benching, and excavation machinery

8.0 OSHA Excavation Entry Standard

The OSHA Excavation Entry Standard (ATTACHMENT G-1} contains information on:
*  Soil Claszification
* Sloping and Benching

*  Selection of Protection System

This stendard, OSHA Excavation Entry Standard, should be referred to prior to excavation entry, -
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Project Name & Number e Py B |- |-

Checklist completed by _

> Lo

10.
11.

12.

13.

14.

15.

18.

17,

- Figure G-2
Excavation Entry Checklist

Competent Person___ Approp. Trained Barr Employee_

Excavation enfry is hecessary to perform work task? Yes___ No____ It no, skip to line 26.
. Are sides slopes 4H:1V or flatter? Yes___ No____ If yes, checklist not required to perform work task.
Is excavation less than 4 feet deep? Yes___ No____ If yes, checkiist not required to perform work task.

Is there a known hazardous atmosphere or suspected potential to create hazardous atmosphere’?
Yes. No____If no, skrp to line 6. - -

Complete Confined Space Entry {CSE) Permit before continuing check!!st Attach field copy of permrt
Who has control of the site? Barr___ Others __ If Barr, skip to fine 9.

Does Competent Person confirm that in Competent Person's opinion the excavation complies with OSHA
Excavation Entry Standard (28 CFH 1926.650)? Yes___ No___ If no, skip to line 26.

Has Competent Person provided you with draw:ngs of shielding, shonng, and/or benchlng being used?
Yes__ No__ Ifno skiptoline28. . . _ ... _ .

Is excavation less than 20 feet deep? Ye‘s_’__’_’No_,, If no, skip to line E.
Are the side slopes 1.5H:1V of flatter? Yes___No__ If yes, skip to line 13.

Have the soil been classified and the allowable side slope been determined in accordance with the OSHA
Excavation Entry Standard (29 CFR 1926.650) and documented? Yes_  No___ If no, either perform the
classification, determination, and documentation or skip to fine 28. If yes, skip to line 13.

Has excavation been designed and certified by a Registered Professional Engineer and do you possess
copies of the cert!f\ed design drawings? Yes_ No_ __If no, skip to line 26.

Has the sloping, shteldmg, shoring andforlbenchmg been inspected and found to be'in good state of repair

. and found to conform in every detail to the certifiéd design drawings or other drawings (if more than 20 feet deep)?

Pass___ Fail ___ [f fail, skip to line 26. o - .

Have encumbrances stich as any surface or subsurface obstruction located so as to create-a hazard to
employees been removed, protected or. stablhzed as necessary to make them safe? Yes__No___ i ng,
skiptoline 26. . .o oo s Tioe o e L sl L e

Is good egress, such as stamNay, I_e_d_der ramp, or other safe means located within 25 feet of the work
area? Yes___ No___ If no, skipto line2s. T~ . T

Have protect:ve measure from fa[lmg hazards been adopted or mpiemented’? Yes _No__ i no,. skip

to lins 26. LT LT LT e

Have precautions been taken to protect empioyees from the hazards of water accumulat:on been provided?
Yes___ No____If no, skip to line 26. . -
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18. Have adequate measures been taken to protect from loose rock, soil, or other material or equipment that
may fall or roll from the face or edge of the excavation? Yes__ No___ [f no, skip to line 26. .

19. Can it be concluded that the excavation complies with the requirements of OSHA's Excavation Entry )
Standard (28 CFR 1926.650)? Yes___ No___ If no, skip to line 286.

If site is controlled by others (seé line 6), skip to line 22.

20 Has Barr's Competent Person on-sne glven approval for the excavatlon entry'? Yes No If no, skip
to line 26. LT LIl T i T . ST .

21. Have the procedure followed, the conditions observed, and the specific authorization for the excavation
entry been documented in the Project Safety Dlary or Datly Safety Report form? Yes__ No__ _If no, skip to
line 26. If yes, skip to line 25.

22. Have you conferred with Barrs Pro;ect Manager or the Pnnc:pal in Charge regarding your observations
.and conclusions and the need to enter excavatnon‘? Yos___ No___If no, skip to line 28,

23. Has Barr's Projéct Manager or the Principal m Charge glven their approval for the excavation entry?
Yes___ No____ If no, skip to line 26. . :

24. Have the procedure followed, the conditions observec[ end tha specific authorization for the excavation
entry been documented in the Pro;ect Safety Dlary or Daﬂy Safety Report form? Yes No_ lfﬁnq,_
skip to line.26. _ . SR , e _

25. Excavation entry is APPROVED consistent with the PHASP reqwrements such as appropnate personal
protection equipment (PPE). Checklist complete. ,

26. Excavation entry is NOT approved and under no circumstances shall the excavation be entered by .

a. Any Barr employee, employee of Barr's subcontractor(s), or others such as representatives
of Owner or MPCA where the site is controlled by Bamr;

b. Any Barr employee where the site is controlled by others.

Remarks: e AR SN “_____“.
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Federal Register / Vol. 54, No. 209 / Tuesday, Octcber 31. 1983 / Rules and Regulations 43555

PART 1526—{AMENDED]
Sibzz M—[Amendedl

1, By revizing the authcrity citation for
subnart M of part 1526 to read as
. Icliows: . .

Autkarity: Sec. 107, Cantract Work Hours
and Safety Standards Act {Construction
Safery Act) (40 US.C. 333 Secr. 4. &. 2,
CQccupatiopal Safeiy and Health Act of 1570
{29 US.C. 853, 855, 857); Secretary of Labor's
Order No. 12-71 [238 FR 87584}, 8~78 (41 FR
25059). or 8-23 {48 FR 35738), as spplicable,

and 29 CFR part 1911 - " ""mass of s6il or rock material from the

2. By revising subpart P of part 1926 to
read as foilows:
Subpart P—Excavations
1928650 Scope, application, and definitions
applicable to this subpart
1528851 General requirements.
1928.652 Requirements for protective
symtems, . .
" Appendix A to Subpart P=Scil Classification
Apperdix B to Sub-part P—Sloping and
Benching ST
Appendix C tc Subpart P—Timber Shoring
for Trenches .

Appendix D to Subpart Pe~Ahrninem
Hydraulic Shoring for Trenches

Appendix E to Subpart P—Alterzatives to
Tinber Shoring

Appendix F to Subpart P—Selection of

" Protective Systams

Subpart P—=Excavations

Authority: Sec. 107, Contract Worker Houg
£nd Safety Standards Act (Construction
Safety Act) (40 US.C 233} Secs. 4. 8. 8,
Cccupational Safety and Health Act of 1870
{29 U.S.C. 853, 6535, 857} Secretary of Labar's
Order No. 12-71 (36 FR 8754), 8-78 (41 FR
250539}, or 9-83 (48 FR 35738), as applicable,
and 23 CFR part 191L

§ 1925550 Scops, application, and »
definitions apglicable to this subpart.

(a) Scope and epplication. This

subpart applies to all open excavations -

made in the earth's surface. Excavations
are defined to include trenches,

(b} Definitions applicable to this
subpart,. .. - o e o

Accepted enginesring practices means
those requirements which are
compatible with standards of practice
required by a registered professional
engineer. . L ce

Aluminum Hydraulic Shoring means a
pre-sengineered shoring system.
comprised of aluminum hydraalic
cylinders {croasbraces) used in ]
conjunction with vertical rails (uprights)

ar horizontal rails {walers). Such system

is designed. specifically to support the

sidewalls of an sxcavation and prevent
CEVP-IHJ. . -

Bell-bottem pier hole means a 1ype of
shaft or footing excavation, the bottam
of which is made larger than the cross
section above to form a belled shape.

Benching (Benching system} mears a
method of protecting employees from
cava-ins by excavating the sides of an
excavation to form one or a series of
horizontal levels or steps, usually with
'vertical or near-vertical surfaces
between Jevels, :

Cave-in means the separation of a

side of an excavation, or the ioss of soil
from under a rench shield or support
system, and its sudden movement into
the excavation, either by falling or

- sliding, in sufficient quantity so that it

couid entrap, bury, or ctherwise mjure
and immobilize & person.

Compstent persan means one who is
capabie of identifying existing and
dictable bazards in the surroundings,

or working conditions which are = -

unsanitary, hazardous, or dangercus to
“employees, and who has authorization

to take prompt corrective measures to

eliminate them. .

Cross broces mean the horizontal
members of a sharing system installed
perpendicular to the sides of the

. excavaticn, the ends of whick bear

against either uprights or wales.

Excgvation means any man-made cut,
cavity, trench, or depression in an earth
surface, formed by earth removal,

Faces or sides means the vertical ar
inclined earth surfaces formed asa
result of excavation work.

Failyre means the breakage,
displacement, or permanent deformation
of a structural member or connection so
as to reduce its structeral integrity and
ita supportive capabilities. .~ -

Hazardous gtmosphers means an
atmosphere which by reagon of being
explasive, fammable, poisonons, .
corrosive, oxidizing, irritating. oxygen
deficient. toxic, or otherwise harmful,
may cause death, {liness, orinfury. -

- Kickout means the sccidental relzase
or failure of & cross brace. .
. Protective system means a method of

- - protecting employees from cave-ins,

from material that could Tall or roli fom
an excavation face or into an .
excavation. or from the collapse of
adjacent structures. Protective systems

. .include support systems, sloping and

benching systems, shield systems, and
other systems that provide the .
necessary protection. .
Ramp meuns an inclined walking or
working surface that is used to gain
access to one point from another, and is
constructed from earth or from

RR307559

structural matarials such as s:eel o7
wood.

Registered Profeszionc! Encineer ;
means a perscn who is remistered as
professional engineer i the state wiers
the work is to be performed. However, a
professional enginesr, registerad m any
state is deemed to be a “ragistered
professional enginesr" within the
meaning of this standard when
approving designe for “macufactured
protective systems™ or “tabulated data”
to be used in interstate commerce.

Sheeting megns the members of a
shoring system that retain the earth in
position and in turn are supported by

- other members of the shonng system.

Shield (Shield system) means a
structure that is able to withstand the
forces imposed on it by a cave-in and
thereby protect employeey within the
structure, Shields can be permanent
structures or can be designed to be
portable and moved along as work
progresses. Additionally. shields can be

. gither premanufactured or job-built in

accordance with § 1928.852 [¢}(3) or

. [c)(4). Shields used in trenches are

usually referred to as “trench boxes™ or
“trench shields.”

Shoring (Shoring system] means &
structure such as & metal hydraalic,
mechanical or timber shoring system
that the sides of an excavation
and which is designed to prevent cave-
ins.

Sides. See “Faces.” .

Sloping {Sloping system) means a
method of protecting employees from
cave-ins by excavating to form sides of
an excavation that sre inclined away
from the excavation so as to prevent
cave-ins. The angie of incline required to
prevent & cave-in varies with

' differences in such factors as the soil

type, environmenta! conditions of
exposure, and application of surcharge
loads.

Stable rock means natura] solid

 mineral material that can be excavatad

with vertical sides and will remain
intact while exposed. Unstable rock is
considered to be stable when the rock
material on the side or sides of the
excavation is secured against caving-in
or movement by rock bolts or by another
protective system that has been
designed by a registered professional
engineer.

Structural ramp means a ramp built of
steel or wood, usually used for vehicle
access. Ramps made of soil or rock are
n0t considered stroctural ramps.

Support systert means g structure

- such as underpinning, bracing, or

shoring, which provides supportto aa
adjacent structure, underground
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sxToVALOL

Tsivlered daiz mezans tablas and
22z71s approved by a rogistered
rrofessional enguneer and used to design
gnd construct 2 protective system.

Trench (Trench excavation) mesns a
namow exeavanon (i relaticn to its
lezgth) made below the sieface of the
ground. In genersl, the dapth is greater
than the width, but the width of 2 trench
(m=zsured st the bottom) is not grester
thzn 15 fest (4.8 @). If forms or other
sTuctures are installed ar constructed in
an excavation so as to reduce the
dizzension measured from the forms er
soucture to the sids of the excavation to
13 fzgt (4.6 m) or less [megsurad at the
batiom of the excavaiion), the
excavation iz alzo considered to be a
tre=ch.

Trench box, See “Shield"”

Tranch shield, See “Shisld”™

Lorights mexns the vertical members
of » tranch shoring system plazed in
canizct with the savth and ususlly
Fouitioned so that individun] members
€0 not contact each other, Uprights
sizced 5o that individual members ate
cicsely spaced. in contact with or
i=terconnected to exch other, are often
called “sheeting™

Ti’ales mears horizontal members of 2
shoring system placed parailel to the
excevation face whose sides bear
agzinst the vertica! mambers of the
shporing system cr earth,

§ 1925651 General requirements,

(a) Surface encumbronces. All surface
encumbrences that are located so as to
crexate & hazerd to employess shall be
removed or supported, 25 necessary, to
szfzguard empicyses.

{b) Underground instzllations. (1) The
esiimated location of utility
tstailgtions, such x5 sawer, telephone,
Tusi eleciric, water lines, or any other
underground instalizgtions that
reasocably may be expectad to be
encountered during excavaton work,
shall be determined prior to opening an
excavaton. .

{2) Utility companies or cwners shail
be contacted within established or
customary local response tirnes, advised
of the proposed wark, and asked to
establish the location of the utility
underground installations prior to the

stert of actual excxvation, When utiity --

companies or owaers cannot réspond to
& request to locate underground utility
Installetions within 24 bours {unless a
longer perind is required by siate or

local law}, or cannot establish the exact

location of these installations, the
employsr may proceed. provided the
employer does 50 with caution, and
provided detection equipment or other

acceptable means to locate ntility
instzllations are used.

(3] When excavation operatisis
gooroach the astimated locatios of
vrderground instaifations, the exact
iccation of the installations skall be
determined by safe and scceptable
means.

{4} While the excavation is open.
underground installations shall be
protected, supported or removed as
nscessary to safequard employees.

(2) Access ond egress—-{1) Structere!
ramps. (i} Structural ramps that are veed
solely by employees os a means of
access or egress from excavations skail
be designed by a competant person.
Structural ramps used for access or
egress of eguipment shall be designed
bya tant person gualified in
st design, and shallbe

‘constructed in accordance with the

design.
(ii} Ramps and runways constructed
of two or more stroctural members shall

" have the structural members connected

together to prevent displacement.

(i) Structoral used for
ramps and runways shall be of imifarm
thiciness.

{iv) Cieats or other appropriate means
used to connect runway structural
membery shal] be attached to the bottom
of the runway or shall be attachsd in &
manner o prevect tripping.

{v} Structural ramps used in lien of
steps shail be provided with cleats or
other surface treatments on the top
suriace to prevent slipping.

(2} Means of egress from trench
excavalions. A stairwey, ladder. ramp
or other safe means of egress shall be
iocated in trench excavations that are 4
feet {122 m)ormoreindapth so as to
require no more than 25 feet {7.62 m} of
lateral travel for employees.

(d) Exposure to vehicular traffic. -
Employees exposed to public vehicular
traffic shal: be provided with, and skall
wear, warzing vests or other suitable
garments marked with or made of
refiectorized or high-visibility material.

(¢) Exposurs to folling lpads. No
empicyee shall be permitted undernesth
loads handled by lifting or digging
equipment Employees shall be required
to stand away from any vehicle being
loaded or unicaded to avoid being

struck by any spillage or falling

materiais. Operators may remain in the -

cabs of vehicles being loaded or
uniocaded when the vehicles are
equipped. ifi accordance with
§ 1528.801(b)(6). to provide adequate
protection for the operator during
loading and unloading operations.

{N) Warning system for mobile
eguipmeant. When mebile squipment is
operated adjacent to an excavaton or

when such equpment 1s recuired 13
approach the edpe cf an excavalicn. ans
the ope=rator does not have a cigsrsns < -
ciract view of the edps of e
excavaticn. a warning system snatl
uti¥=ed such as barmcades, hand er
mechznical signals, or stop logs. If
possible, the grade should be away frem
the excavation .

(g) Hazerdous atmospheres—(1)
Testing end controis. 1n addition to the
requirements set forth in subparts D and
E of this part {29 CFR 1926.50-1925.107)
to prevent exposure to harmful leveis of
atmospheric eontaminants and to assure
acceptable atmospheric conditizns. the
following requirements shall apply:

{i} Where oxygen deficiency
{atmospheres containing iess than 195
percent oxygen) or a hazardous
atmosphere exists or could reasonatly
be expected to exist, such as in
excavations in landfill aress or
excavations in areas where hazardous
substances are stored nearby. the
atmospheres in the excavation shall be
tested before employsas enter
excavations greater than 4 feet {1.22 m)
in depth.

{ii) Adequate precantions shall be
taken to prevent employee exposure to
atmospheres containing less than 19.5
percent oxygen and sther hazardous
stmospheres. These precautions icclude

providing proper respiratory protec:.

or ventilation in accordance with
subparts D and E of this part
respectvely.

(iif) Adequate precaution shall be
taken such as providing ventilation. to
prevent empioyee exposure to an
atmospbere containing a concentration
of a flammable gas in excess of 20
percent of the lower Dammable limit of -
the gas.

[iv} When controls are used that are
intended to reduce the level of
atmospheric contaminants to accepiable .
levels. testing shall be conducied as
often as necessary to ensure that the.
atmosphere remains safe.

(2) Emargency rescue equipnent. (i}
Emergency rescue equipment. such as
breathing apparstus, & safety harness
and line, or a basket stretcher, shall be
readily available whers hazardous
atmospheric conditions exist or may
reasonably be expected to develop

- during work in an excavation. This

equipment shall be aitended when in
use,

[ii) Empioyess entering beli-bottom
pier holes, or other similar deep and
confined footing excavations, shall wesr
a hamness with a life-line secursly

attached to it. The lifeline shall be
separate from any line used to ban
materials, and shall be individually
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attended at'all times while the employee
wearing the lifeline is in the excavation,

(k) Protection from hazards
associated with watar gecumulation. (1)
Employees shall not wark in
excavations in which there is ‘
accymulated water., or in excavations in
which water is gecumulating, unless
adequate precautions have been taken
to protect employses egainst the
hazards posad by watar sccumulation
The precautions necessary to protect
emnloyees adequately vary with each
situation, but could include special
support or shield systems to protect
from cave-ins, water removal to control
the level of accummlating water, or use
of a safety harneas and lifeline,

(2) If water is controlled or prevented
from accumulating by the use of water
removal equipment, the water removal -
equipment apd operations shallbe
monitored by a competsnt person to
ensure proper aperation. ..

(3) H excavation work interrupis the
natural drainage of surface watar (such
as streams}, diversion ditches, dikes, or
other sujtable means shall be nsed to

prevent surface water from entering the

excavaton and to provide adequate
drainage of the area adjacent to the
excavation. Excavations subject to
runoff from heavy rains will require an
inspection by a competent person and
compliance with paragraphs (h)(1) and

" (2){2) of this section.

(i} Stability of adjacent structures. (1}
Where the stability of adjcining
buildings, walls, or other structures is
eadangered by excavation operations,
support systerms such as shoring,
bracing, or underpinning shail be
provided to ensute the stability of such
structures for the protection of
employess. ‘ .

{2) Excdvation below the level of tha
base or footing of any foundation or
retaining wall that could be reasonably
expected to pose a hazard to empioyses
shall not be permitted axcept when:

(i) A support system, such as
underpinning, is provided to ensurs the
safsty of empioyees and the stability of
the structure; or :

{ii} The excavation is in stable rocks or

[ii} A registered professional enginesr
has approved the determination that the

" structurs is sufficently removed from the

excavation a0 as fo be unaffected by the
excavation activity; or :

(iv) A registered professional engineer
has approved the determination that
such excavation work will not pose &’
hazard to employees.

(3) Sidewalks, pavements, and
appurtenant structure shall not be
undermined ynless a support system or
anpther method of protection is

provided to protect employees from the
possible collapse of such structurssy.

(i) Protaction of emplovass from loose
rock or soil (1) Adequate protection
shall be provided to protect employees
from loose rock or sofl that couid pose &
kazard by falling or rolling from an
excavation face. Such protection shall
censist of sealing to remove loose
matsriak installation of pratective
barticades at intervais a5 necessary on
the face to stop and contain falling
material; or other means that provide
equivalent protection.

(2) Empioysas shall be protected from
excavated or other materials or .
equipment that could pase & hazard by
falling ar rolling into excavations.
Protection sball be provided by placing
and keeping such materiaisar .
equipment at least 2 feet {.51.m) from the
edge of excavations, or by the use of
retaining devices that are sufficient to
prevent materials or equipment from

falling or rolling into excavations, or by -

a combination of both if necassary.

(k) Inspections. (1) Daily inspections
of excavations, the adjacant areas, and
protective systems shall be made by a
competent person for evidence of a
situation that could result in possible
cava-ins, indications of failure of
protective systems, hazardons
atmmospheres, or other hazardous
conditions, An inspection shall be
conducted by the competent person
prior to the start of wark and as needed
throughout the shift. Inspections shall
also ba made after every rainstorm or
other hazerd increasing cccurrence.
Thess inspections are anly required
when employee exposure can be
reasonably anticipatad. -~

(2) Where the competent person finds
evidence of a situation that could result
in & possible cave-in, indications of
failure of protective systems, hazardous
atmospheres, or other hazardous
conditions, exposed empioyees shall be
removed from the hazardous ares until
the necescary precautions have been
taken to ensure their safety.

() Fall protection. (1) Where
empioyees or equipment are reguired ot
permittad {0 cross over excavations,
walkways or bridges with standard
guardrails shall be provided.

. (2) Adequate barrier phyaical
protection shall be provided at all
remotely loested axcavations. All weils,
pits, shafts, etc. shall be barricaded or
covered. Upon completion of
exploration and similar operations,
temporary wells, pits, shafts, ete., shall
be backfilled.

- AR30756 1

§ 1325652 Reguirements {or protective
syatams,

(a) Protaction of amployess in
excovctions. (1) Each employvee in ex
excavation shall be protected from cave-
ins by an sdequate protective system
designed in accordance with paragraph
{b) or {c) of thix section except whes:

{t] Excavations sre made entirely in
stable rockc or

{ii} Excavations ere less than 5 fest
{1.52m]} in depth and examination of the
ground by & competent person provides
no indication of & potential cave-in. -

{2} Protective systems shall have the
capacity to resist without failure all
loads that are intended or could
reasonably be expected to be applied oz
ramamitted to the system,

{b) Design of sloping and benching
sysizms. The slopes xnd configurations
of sloping and benching systems shall
be selected and constructad by the
employer or his designee and shall be in
accordance with the requirements of -
paragraph {bj{1}; or. in the alternative,
paragraph {b){2): or, in the alternative,
paragrzph [b)(3). or, in the alternative,
paragraph (b)(4), as follows:

(1) Option (1}—Allowable
configuraiions and siopes. (i)
Excavations shall be sloped at an angle
not steeper than ope and one-balf
horizontal to one vertical [34 degrwees
measurad from the horizontal), unless -
the employer uses ons of the other

_options listed below.

(ii) Slopes specified in paragraph
{bX1)() of this section, shall be
excavated to form configurations that
are in secordance with the slopes shown
for Type Cscilin Appendix B to this
subpart.

(2) Option (2}—Determination of
slopes and configuralions using
Appendices A ond B. Maxdmum
aliowable slopes, and aliowable
configurations for sloping and benching
systems, shall be determined in
sccordance with the conditions and
requirements gat forth in appendices A
and B to this subpart.

{3) Opticn (3)—Designs using other
tabulgted date. (i) Designs of sloping or
benching systems shall be selected from
and be in aecordance with tabulated
d=ta, such as tables and charts.

. {ii] The tabulated data shall be in
written form and shall include all of th
following: - . :

{A} Identification of the parameters
that affect the selection of a sioping or
beaching system drawn from such data:

(B) Identification of the limits of use of
tke deta, to include the magnitude and
configuration of siopes determined to be
safe; . .
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(C) Explanatory informaticn as may
be necessecy to 2id the oser in makrg a
correct selecton of & protective svsiex
Som the dan, .

(L8] At lexst one copy of the tabulated
cata which identifed the registered
professional engineer who approved the
cata. shail be maintained at the jobsite
duning construction of the protective
system. After that tims the data may be
stored oF the jobsite. but a copy of the
dxtx shall be made available to the
SecTetary upon request

(%) Option {43—Lesign by a registerad
ﬁmfestiand engineer. (i} Sloping and

ecching systems not utilizing Option
(1] or Optian {2} oz Optioxn [3) ander
paragraph (b) of this section akall be
approved by a registsrad professiongl
engineer,

() Designs shall be in written form
2nd shall incivde at lexst the follawing:

fA) The magnitude of the slopes that
were determined to be safz for the
parteaiar projact

{B) The confipretions that were
cetermined to be safe for the particolar
project: and

{C] The identity of the registered

. profassional engineer approving the
Cesign. ; .

(:i) At lzast oue copy of the design
shall be maintained 2t the jobxits while
the slope is being constructed. After that
time the design need not be at the
jobasite, but x copy shall be mads
available to the Secretary upon request.

=) Desigm of support systems, shield
sysiems, and cthar protective syxtems.
Dasigns of support systems shield
systems, and other protective systexms
shall be selected and conctraciad by the
employer or his designes and shall be in
accordavce with the requirgments of
parzgraph [c)(1) ot in the xltarnatve,
parzgraph {c]{2): ot iz the alternative,
paragraph [c){3}; or. in the alternative.
parzgraph [c}{4] as elowr

(1) Opiion (1}—Designs using
croendices A, © and D. Designs for
wmber shorirg in trenches shall ke
Setermined i accordance with the
zonditions a2d requirements set forth in
arpendices A and C to this subpart.
Desrzos for sluminum bydrawiic shering
shzll be in gecgrdances with parzgraph
{c}{2} of this section. but If
mxoufacturer’s tabuiated daty cannet be
atlized, d=gigns shall be in accordancs
with appendix DL

2} Option {2 s Using
Llznufocturer’s Tebuloted Date (1)
Design of support systems, shield
svatems, or cther protective systems
that gre drawn from manufactrer’s
tabuisted data chall be in secordance
with all specifications,
recommendations, nd limitations
issued or made by the manufacturer.

[ii) Deviation from the specifications.
recommendations. and limitations
issu=d or made by the marufncturer
shall sely be allowed after the

. marzfacturer issues speciic written

approval

{iil) Manufacturer's specifications,
recommendations, and limitations, ead
manufachyrer’s approval to devizte from
the specifications, recommendations,
and limitations shall be in written form

at the jobsite during construction of the

protective system. After that time this
data may be stored off the jobsite, buta
copy shall be made available to ths
Secrutary upon requast

(3) Option {3}=—Designs vsing other
tabuioted data. (T} Designs of support
systems, shield systems, or other
protective systems shall be selected
from and be in accordanee witk
tabuiated dats, such ax tzbley and
charts.

{ii} The tabristed data shall be in
wﬂmgfcrmundin:ludcuﬂofm

fi .

{A) Identificatinn of the parameters
that affect the selection of a protectve
systam drawa from such data;

(B} Identification of the litnits of use of
the data;

{C} Explanatory information as may
be necessary to aid the user in making =
correct selection of a protective system
from the data.

[iH]) At leayt one copy of the tabulated
oTsasiomal engiaees wha sppomes t
professi enginesr a e
data, shall be maintained at the jobsite
during construction of the protective
sysiem. After that time the data ey be
sicred off the jobsite, but a copy of the
dats shall be made available to the
Secratsry ypon request, .

{4} Option (4)—=Design by a regictered
professioncd engineer. {ij Support .
systems, shield systems, and other
protective systerns not utilizing Option
1. Option 2 or Option 4. above. shall be
approved by 2 registered professional

enginest,
(ii) Designs shall be in wrilten form
and shall inciude the follawing
[(A) A plan indicating the sizes. tvpes.
and confignrations of the materials to be

, usedin thegtecﬁve systeT; and

{B) The tity of the registered
professional engineer approving the
desiga - T

(iii) At least ane copy of the design
zhall be meintained at the jobsite during
construction of the protective system.
After that ime, the design may be
stored off the jobsite, but & copy of the
design shall be made available to the
Secretary upol request.

(d) Maierrols and equipment. (1] -
Materials and equipment used for
protective systzms shall be free from

damage or defects that might tmpair
their proper functicn.

{2) Manufactured materials anc
equipment used for protective sre;
shiall be used and maintzined in ¢
mazner that is consistent with th /
recommendations of the manufacM
and in a mapner that will prevent
cmployee exposure 1o hazards

(3} When material or equipment that
iz usad for protective systems is
damaged, a competent parson shall
examice the material or equipment and
evalunte its suitability for continued use.
If the competent person canot assure
the material or eguipment is able to
suppart the intended loads or is
otherwise suitable for sxfe use, then
sgch material or equipmant shall be
removed from service, and shall be
evalusted and approved by & registered

. professicnal engineer before being

returned to service,
{e} Instoliction and removal of

. - support—{1) Generol. (i) Mexmbers of

support systems shall be secursly
connected together to prevent sliding.
falling, kickouts, or other predictable
failuze. ‘

[ii) Support systems shall be installed
and removed in & manner that protects
empioyees fom tave-ins, structoral
collapses. or from being strock by
members of the suppert system.

{iii} Individual members of sup
systems shall not be subjected to
exceeding those which those memb
were de<ugned 1o withstand,

{iv) Before tereporary removal of
individoal members begics, additonal
precautions shail be taken to ensure the
safety of employees, sach as instzlling
other structural members to carry the
loads imposed on the support system.

{v) Removal shal] begin at, and

" .progress from. the bottom of the

excavetion. Members shall be released .
slowly 30 a8 to note any indication of
possible failure of the remaining
members of the structure ar possible
cave-in of the sides of the excavation

(vi} Backfilling shall progress together
with the removal of support systems -
from excavations. '

(2) Additional requirements for

. support systems for tranch excavations,

{i) Excavation of material to a level no
greater than 2 feet [£1 m) below the
bottom of the members of a support
cystem shall be permitted, but only if the
system is designed to resist the forces
calculated for the Full depth of the
trench, and there sre no indicetions
while the trench is open of a possibie

Joss of scil from behind or below
bottom of the support system.
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(i) I.nstallah'on ofa support system
ghall be cirsely coordinated with the
excavation of trenches.

() Sloping and benehing systams.
Employses shall not be permitted to
wark on the faces of sloped ar benched
excavations at levels ebove other
. employess except when empioyees at
the jower isvels are adequately
protected from the bazard of falling.
roiling, or sliding material or equipment.

{g) Shinld systems—{1} General, (i)
Shield systems shall not be subjected to
loads exceeding those which the system
was designed to withstand.

(i} Shields shall be installed in &
manner ip restrict lateral or other
hazardous movement of the shieid in the
event of the appiication of sudden
lateral loads. -

(iif) Employees shall be protected
from the hazard of cave-ins when
entering or exiting the areas protect=d
by shislds.

{(iv} Employees shall not be allowed in
shislds when shields are being installed,
removed, or moved vertically.

{2} Additional requirement forsmefd
systems used [n trench excovations.
Excavations of earth material o a level
not greater than 2 feet (81 m) below the
bottom of a shield shall be permitted,
but only if the shield is designed to
resist the forces calculated for the full
depth of the trench, and there are no
indications while the trench is open of a
possible loss of sofl from behind or
below the bottom of the shield.

" Appendix A to Subpart P
Sail Clessification

(s} Scope and applicatian—{1) Scope. This
zppeadix describes & method of
scil and rock deposits based on site and

- envircnmental conditions, and on the
structure and composition of the esrth
deposita. The appendix containe definitions,
sets forth requirements, and describes
acceptabie visuel and manual tests for use in

- ciassifying soils.

{2) Application. This sppendix applies
when u sloping or beaching system is -
designed in accordance with the
requiremesnts set forth in § 1920.852(b}{(2) as a
method of protection for employees from
cave-ins. This appendix also spplies whan
timber shoring for excavations is designed as
a method of protection from cave-ins it
accordznce with sppendix C to subpart P of
part 1528, and when alumtmon bydreulic
shoring is designed in accordance with
sppendix D.'IhlAppendlxtlwlppHes ir
other protective systems are designed and
seiected for use from data prepared in
accordance with the requirements set forth in
§ 1928.852(c}, and the nse of the data is
- predicatsd on the use of the scil classification
system get forth in this appendix.

(b} Definfirons. The definitions and
exsples given below arw based on, iz whole
or in part, the following: American Society for

 Testing Materials [ASTM) Stindards Des3-85

and D2483; The Unified Soils Ciagsification
System. The US. Deparanem of Agnculture
(USDA) Texmral Classificaticn Scheme: and
The Nations! Buruu of Stxndards Report
BSS-11.

Cemen:sdmdmem 2 301 in which the
particles are beld together by a chemical
agent, such a5 cxlcium carhonats, such thata
hand-size sampls cannot be crushed mto
powdn or individual seil particies by finger

Cahs;ntcdmmdlyfﬂmmed
soil). or soil with & high clay content, which
has cohesive s Cohesive soil does not
crumble, can be excavated with vertical
sideslopes, and iy plastic when moist.
Cobesive soil is fard to break up when dry,
mdc:hibituipi.ﬁammhnmwhm

sofls inciude clayey silt,

submerged. Cobesive
sandy clay, silty ciey, clay end orgasic cay.

Dry soil mesns soil that does not exhibit
visible signs of moisture content.

Fisgured mexns s xoll material that bas s
tendency to break along definite planes of
fracture with little resistasce, or a material
that exhibits open creciks, ruch as tension
cracks, it an expossd surisce,

Granular soif means gravel, sead, erilt,
(coarse grained sofl}*with little crno ciay -
content. Granular soil has oo cohesive
smgth.Somtmistmnhrwﬂluhﬂ:it

pparent cohetion, Granular goil cannot be
mldzdwhmmhtmﬂmhlumﬂy
when dry.

Layered systaz means two or more
distinetly different ot or rock types arranged
in layers. Micaceons seams or weakened

. planes in rock or shale are considered

laysred.

Moist s0il means a condition in whicha ~
soil looks and feels damp. Meist cobesive soil
can sasily be shaped into 2 ball and miled
into smail diametar threads before crumbling.
Moist granuiar soil that contains soms
cobesive material will exhibit signs of
cohesion between particles.

Plastic mesns s property of & soil which
allows the soil to be defermed or moided
ﬁthoutmr.kbg.urlppndlbhvohm.l

change.

Sanurgted soi! menta & soil in which the
voids are filisd with watsr. Saturation does
not require flow. Saturstion, or near
satwretion, is necessary for the proper uee of
instuments such as a pockyt penstromaeter or
sheer vane.

Soil classification sysiem mesns, fof the
purpueoflhhnbpu!.lmd:odu!
cat sail and rock deposits in a
hierarchy of Stable Rock. Type A. Type B,
and Type C. In decreaxing order of stabiiity.
mumcﬂumd:mnimd“d based cnan .

Stable rock means natarel solid miners]
matter that can be excavated with vertical
sides and remain intact whils exposed.
Submerged s0il masns soil which is
underwster or is free seeping.
Type A maans cobesive soils with an
wkhl of 15 ton
;quniout(bf][lﬁ ar greater.
ies of cobesive solls are: clay, silty
clay, sandy cisy, clay loam and, in some

cayes. silty clay loam and sandy clav loam.
Cemented soils such as caliche and harepan
are alse considersd Type A. However, no soil
is Type A IE

{i] ‘The soil is Exsured: or

{ii) The soil is subject to vibraton from
hewy traffic, pile driving. or simiiar affects:

[iii] The soil has been previously disturbed:

or

{iv] The soil is part of 2 sloped. layered
system where the layers dip into the
excavation on a slope of four horizontal to
one vertical [4H:1V) or grealer; or

{v) Tke material is subject to other factors
that would require it to be classified as & less
stable material

Type 8 means:

{i} Cahasive sall with a2 ooeonfined

strength greater then 0.5 tsf {48

kPu) but leas than 1.5 tsf {144 kPa}; or

{ii) Granuiar cohesionless soils including:
angular gravei {similar to croshed rock), ailt.
ailt loams, sandy loam and. in some cases,
silty cizy loam and sandy clay loam.

(iif) Previously distorbed soils except those
which would otherwise be classed as Type C
soil

[iv) Soil that meety the coeonfined
campressive strength or cementation
requirements far Type A. bot is Sssured or
subject to vibration: or

{v) Dry rock that is not stable: or

{vi) Materixl thet is part of a sioped,
layered system whers the luyers dip into the
excavation on & slope less ateep than four
harizontal to ons vertical (41:1V). but only i
the matarizl would atherwise be classified s

- TypeB

C =eans:
{i} Cokenive sofl with an unconfined
compressive strength of 0.5 tf [48 kPs) or

seeping or :
[iv} Sohmerged rock that is not stable, or
(v) Material in » sioped. layered system

.'whmlhohmdlpintnthanndonorl

siope of four borizontal to ooa vertical
{4H:2V} or sieeper.

Unconfined compressive sirength mesns
the ioad per unit ares at which a sofl will fail
in compression. It can be determined by
hmmmmaumu:}l;gbﬁe}d
using s pockst tromeier.

ﬁmtumothnmthnda.

Wet 20if means soil that contains
significantly more moisture than moist soil
but in such a range of vxjues that cohesive
material will giump or begin to flow when
ﬂhu&&nnﬁummmtwmld

lose thoee sohesive
(c) Reguirements—{1) Clossificotion of soil
and rock deposits. Each soil and rock deposit

" shall be ciassified by & competesit persan as

Stabla Rock, Type A. Type B oz Type Cln
socordance with the definitions set forth in

(2) Bozis of cloxsification. The
classification of the deposits shall be made

- hased oo ths results of xt least one viszal and

at least one manmal asalysis. Scch analyses
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ckall be condurizd by 2 campoten? person
gty oot desTibed oo paragrarh [d) beicw,
or = cther racogmmee metieds of 2ol
siesificatics =d tesUng sezh 22 Sose
zzpind by th2 Amaricy Socary for Taatizg
LMaterals, o the US, Deperunent of
Amrnivere textural classfication system

13) Visual and monual analvses. The visual
and =cauel anxlyass, such xs those noted as
beiny acceptable in paregraph (d} of this
zzpencix zhall be designed and coadurted tn
srevide sufScient cumttctive and
gudiitative informnue s may be neceascy
to idens% preperly the rropextiss. fxctory,
a=d conditiony affscung the claspnBcetian of
r_&: :llef:siu. "

4 yered tyxtems In a layered system.
(g system shall be cixasifisd in xccordance
with itz weskest layer, Howerer, each lay
=3y be clagyified individoally whees & more
rzble Ixyes lies under 1 less sable lxyur

(2) Reclasciffccton. T, after ciassilying &
€rposit, the propertiss, faciors, or conditnns
e scting it clascifiegtion changs in any way,
the chenges shell be evaluxtod by &

The depoalt ghall be

charged circomstances, .

(d) Azcepesdle yisual and manugl tests-~—
[1) Visual testz. Visoal analysis is condusted
ts determine qualitative information
segardicg the excxvetion site in geasrel e
roil adjzcent 1o the excavation the seil -
formang the sides of the open sexeavation, and
the soll takes 2x samples fom excavaiad
matesial, -

(i) Obteys szmples of soll that xre
excaveted and soil iz the tides of the
excavation, Estimate the range of parifcle
gices xnd the ralative smounts of the particls
sizes. Sofi that is primarily composed of Ene-
goined material is cobesive materizl Sell
composed primarily of coarse-grained sand
or grave! is granoler muterial

{11} Observe soil a1 it is excavated. Sofl that
remkine in clumpe when sxcavated is
cobesive. Soit that bresks up easily and does
not atxy in clmmps e greouiar, - -

{i#i) Obaerve the side of the opemed
excavetion end Sie nirface aree adjzcent to
the excavation. Crackliks openings soch as
tennon cracis eould indicate Bssared
materisl If chunks of sed rpell off & vertice!
side, the soll conld be Sssured. Small mpails
zte evidence af moving ground and are
indications af potentislly hernrdons
situations,

(iv) Chaerve the area adjacent to the
excavation ard the excrvation itself for
evidence of oxistiag atility and ather
urderground stroctres, and o idantify

distrrbed soil

+ previously

{¥) Obsarvs the opensd dde of the
exzIvanon to idmufy laywead systams.
Exsmine layersd systems to Uientify i the
layers slope wward the excavstion. Esthmate
the degres of slope of the layers.

[vi} Obcerve the zres adiacent o the
excavation and the sides of the opened
excavzbion for evidency of saoisce water,
wates secpring from the sides af the
axcavalion, or the Jocaton of the level of tha
water tzbla, .

{vil) Dbserve the sreg adiscent o the
excavation and the ares within the
excavation for sources of vibrutian thet may
et the stability of the excavation face.

(] Maneel ieses. Manual anaiysis of sci
semples is eznducted to determine
guasttatve a3 will a3 guibooave propersze
ef 50t and to provide mev= iziormatizn i
ordar to clzssify soil prope:iy.

{i} Plesticity. Moid a maist or wet rexzie
of sail into 3 ball and attempt ta rcll it ints
threzds ag thin s Yi-ipcs in dizmerer.
Cohesive material can be successfuly ralled
into threads without crumbling. For rxample,
if at least a two inch {I0 mm) lecgit of by~
inch thresd cxn be held on one end withsar
tezsing. the soil is cobesive

{§8) Dry strength. I the soil 1s dry a=d

ot its own or witk moderats

sampla. such 23 a Iargs clumep of spoil as
soon as practicable after excavation ta keep

drying infinences. If the excavation i later
exposad to wetting influences (reiz. Doading?.
the clotsification of the sofl must be canged

accordingly.
{iv) Cthar strengsh tests. Estimatcs of
5 ive strength of sails can

sheesrvanas, ‘

{v) Drying test. The basic purpove of the
drying test s 1o dilfeventiats between
cohesive material with Bseyres, pnfissured
cobesive material and materizl The

for the drying test invoives drying
a sampie of soil that is appraximately oue
ineh thick (2.54 cm) and six inches {1724 cmj
in diamater untl it is dry:

(A) If the sample develops coacks as it
drina, a Sssures ars indicated,

{B) Sampiles that dry without cracking wre
to be bruken by hand. If considersble [nfon is
necessary to break a sample, the soil kes

cobesive material content. The
soi} can be classified as & unfissured

'Mpamidudthamﬂud

compressive strength should be determined.
{C} I & sampla breaka easily by bazd. it is
sither g fismrrwd culesive materiajcra

gramtlar material To distingu:sh betwess the
rwvo, peivertze e dned clumns of 120 sz
Ey baed ur by siepping s e, e comms

40 300 PLIVENZE Swiy, tae moiama! o
coliesive with fasures, i thev pulves
easily into very small [ragmenis. the

is gracucer.
Appendix B to Subpert ?
Sloping ond Benching

{a) Scome gnd ooplicotior. This appendix
ceniing specifications for slopmg acd
benching when used z3 metheds cf prolecting
emplovees working in excavauoos Tom zaves
ing. The requirements of this appesdix apply
whan the design of sioping and beacking
protective systems is 1o be performed in
accordance with the requirements set forth in
§ 1928.852{b}(2].

(b) Definitions. .

Actual tlope means the slope to whizh an
excavation face is excavated

Disisuss mesny that the soil is in a
condition where 8 cave-in is imminent or is
lixely to ocoor, Distress s eviden=»2 by such

ena a9 the davelopment of Bsiures in
the face of or adjscent 1o un open excavation:
the sabeidencs of the edge of an excavation:
the slumping of matesdal from the face ar the
bulging or heaving of material fom the
battam of an excavation: the spaling of
material Som the face of a2 excavanos: and
ravelling. Le. small amounts of catesial such
as pabbies or litile clumps of matesial
suddenly separating from the face of an
wxesvation and trickling or relling down inte
the mxcavation.

Moeimum aliowable siope mesns

incline of an excavation {a

. =eepest :
acceptble for the mest favorable st

conditions as protection against cave- d
is expressed as the ratio of harizontal
distance to vertical risa {F:V).

Short term sxposure means a peviod of
time less than of egaal to 2¢ hours that an
excavation is open.

{¢) Requirements—{1) Soil clexsilication.
Soil and rock deposits shall be classified in
accordanes with appendix A 1o subpart P of
part 1998,

(2} Maximum allownbls slope. The
gaximum sllowabls siops for a soil or rock
depouit shail ba determined from Table B-1,
cf this appendix.

(3) Actue! s/ope. (i) The sctual alope shall
not be staeper than the muxirnwn slowable

siope.

(i) The actusi slope shall be lexs steep
than the maximum allowable siope. when
thery are signs of distrass. If that sitaation
ocourt. the slope shall be cat back to sn
actoal slope which is nt ieast ¥z horizemtal to
one vectical {%H:1V) less steep than the
maximun wiowabis siope. .

{14} Whan sorchargs losds from storad
material or equipment, operating equipment,
or raffic are present, s competynt pecsan
thall determing the degree to which the
actual slope must be reduced beiow the
maximamn and shall gasore

loads from adjscent stroctures shall be
C::df‘h onl.Con;id&!mm S
[4) Configurati gurations cf
slcping and benching systems shail
accosdanca with Figurs B~1.
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TABLE B-1 .
MAXIMUM ALLOWASLE SLOPES

$OIL OR ROC¥F TYPE MAXIMUM ALLOWABLE SLopgs(H;v,‘[ﬂ ‘
- FOR EXCAVATIONS LESS THAN 20 FEET

neco 31
STABLE ROCK - | VERTICAL (909
TYPE A |2} 3/4:1 (53°)
TYPE 8 - ' , 1:1 (45)
TYPE C R - g 1 (34)

NOTES:

- - - I A

1. Numbers shown in parentheses next to maximum aTlowable slopes are angles expressed in
degrees from the horizontal. Angles have been rounded off.

2. A short-term maximum allowable slope of 1/2H:1V (63°) is allowed in

' excavations in Type A soil thar are 12 feet (3.67 m) or less in depth.
Short-term maximum allowable slopes for excavations greater than 12

feet (3.67 m) in depth shall be 3/4H:1V (53°®).
3. Sloping or benching for excavahons greater than 20 feet deep shaTI be des1gned by a registered
professional engmeer. T R

o Fumso. )
mnchmﬁg-nnum
(All slopes stated below are in the borizontal to vertical ratio)
‘ -B-11 Emmummdcm?ypaAmd
1. Al gimpie slope excavaticn zofeetnrleumdepthdnnhvanmmdhwlbhslupccf%i

. -

Simpllshpo—Gcnull

: Excepnon: Smpleslopomuﬁmwhd:mopnuhnmuhu(shan m}mdwhchmzzfeetalmmdepthzhlﬂhnn
maximurs allowable siope of %L

L 4
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: ! ) /
Z’:.‘!ax. . .
- / 172

Simple Slope=-Short Term

e Z All benched excevations 22 feet or less in depth shall have a maximum aliowable slope of % to 1 and macimum bench dimessions as
cllows:

Simpls Beach
)
7/
,
’
r4
r'd
£l I’
20' Max. ) S 3
3! ’ :
Yrx, » ;, e
. ”
L' Max. 7
7
Multiple Banch

1. AQl excevxtions 3 fest or less in depth which have unsupported vertically sided lower partiony shall have a maximum vertical side of
Y feet . . ) . .

‘ Attachment G-1
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3

k' Max.

. . Unsupported Vartically Sided Lowsr Portion—Maximum 8 Fest in Depth

All pxcavations more than 8 feet but not more than 12 feet in depth which msupperted vertically sided lower portions shall nave &
maximus aliowabie slops of 171 and & maxtmum vertical side of 3% feet.

12t

UnmdeuﬁuﬂySdadlawnanm—MmmmE‘utinDep&

All excavations 20 feet ar less in depth which have vertically sided lower portions thutmmpportcdar:hleldad:hanhwelmmnm
allowabie siope of %1 The support or shisld system must extend at least 18 inches abave the top of the vertical sida.

-
Support or shield swstem

l _

-
—

375
18" Min..

20" Max.

Total height of vertical side

_ SupomduShmidquﬂmﬂySdndmm

4.A.l.lothern:npledonmmdobnmdvuﬁnﬂyddﬂbwmm&mmnhhumdmﬁmmnom options
permitted under § 1928.852(b).

. B-1.2 Excavations Made in Type B Sall
1. All simple siope excavations 20 feet or isss in depth shall bave a maximum silowsble slope of 1:1.
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Simple Siops

Z AY benchad exeavations 20 fest or lexs in depth shall have a maximum allowabie siope of 11 and maximum besch dizensions s
fellows ‘

=15 bemch asllowed in cohesive scil only.

.
’
~ Single Bench
”
r— This beach 4llewad in cbhesive ssil only .
L '
- -
s
4
’
. ’
20" Max. ' - 4 ,
4
: 1
¥ L4

- - Ps I
.g_.‘.'.l 7 : 1 |
+" Max. , |
- I ’ |
-, |
|
Muitiple Banch ! |

3. All excavations 20 fest or less in depth which have vertically sided lower partions chall be shislded or supportsd to & beight at least 18
i~ches nbove the top of the vertical side. All such excavations sha¥ have a taxi=nzm silowabie slope of 111, ‘

nR307568 Attach:e.ntG—l-;
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Tozal haizhs of varcical side

: Vestically Sided Lower Portion
4, Al otherslcpedexnuhmsh&!l bemlwurdmu with ﬂaeo:heroptiom permitted in § 1925.852(b).

" B-1.3 Excuvations Made iu Type C Soil
L All simple tlupe uﬂﬂﬁmmfeatorlmndcpth:hnhw & maxirmurm allowsble slope of 142,

Simple Siope

zAllmwbmﬁfeetnrleu!ndepthwhmbhnemﬁmﬂyudedbwporﬂm xhaﬂbeshsldedotmppmtedbahexshutleut:a
m:halbmﬁ:Wpuf&evuuuidd&Aﬂmchmnﬂm shall kave & maximane allowable slope of 1341

) Supocr: or spzeld svsten,

€,

Totat heigh: of vertiral side

P e e - -‘Vartical Sided Lower -Portion
1 AL other sloped excavations shall be in eccordance with tha other options permitted iz § 1928.852(b)
B-1.4 Excavations Mads in Layered Soils
L All excavations 20 feet tr less in depth made in layered soils skall have & maximum allowable siope for each layer as set forth below.

AR30 75 69 Attachment G-1
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3 _OVER &

C _OVER A

¢C OVER 2
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, >

) A OVER C

eee . . ._..-. . B OVER C

2 Al othullopedmnﬁmshﬂbehmwimmca&copﬁmpmmdh!mnsﬂb].

ppen part feet(gim)in th.'l‘hlllppmdixmaltbc mummutbedensmdhmawﬂh
A. dur.‘CiioSnb ? :lid{wh:l]dudig timber shoring the requirements set forth in § 1928.852(h)
Timber Shoring for Trenches -protective systems is to be performed in xnd § 1928.852(c).

(8} Scope. This sppendix contains accordance with § 1928.852(c)(1]. Other (b) Soil Clossificotion. In crder to use the

wnformation that can be used timber shoring timber shoring configurstions: Othar SYSUemS gty presented In this appendix. the soll typ

. of support such as bydrsulic and pnsumatic types hich tion is made
. is provided s a method of protection from systems: and other protective systems such :mt ﬁmtnb:r dgm*:‘m;-:la uv;‘ the soil

cave-ins in trenches that do pot exceed 20 a8 sioping. benching, ahielding, and freeting

5R30757l Attachment G-1




45872

Federal Register / Vol. 54. No. 203 / Tuesday, October 31, 1983 / Rules and Regulations

ciassilicanon method aet forth in appendiix A
of subzar: P of thes e

[¢) F sateqimirn of informaiian.
icformetan -3 p*es-*ed LR LA S o T
fallows: ’

{1} infermanen is srezented in tabuizr Sarm
in Tabies C-1.1, C-1.= and C-1.3. a=d Tabics
C-oz, C-22 2nd =23 folowng renagzsl
{g) of the appencie Each tzblse prase=is the
mrrrmum sz28 of timber members 1o ute fn
& shorng systerm. and each tabie conteics
datz odly for the partcaiar soll type in which
the excavabon or portion of the exzavation is
made, The datz 272 arrenged 1o sliow the
user e Qanibility to select from smang
seversl acoestable configuratisns of members
based on varywng the herizoatal spacing of
the cressbrazes Stable rock is exzmpt oo
shonng requirements gnd therefore. o data
are presented for this condition.

(2} Information concerning the basis of the
tabuler date and tha lmitetions of the data iy
presanted in %ulgnph {2} of this appendix,
and on the tabies themyel

(3) Infarmation axphimn: the use of the
tabuler dats s preserted iz paragraph (&) of
this sppandix.

{4) Information [Bustrating the use of the
tabular dats is presentsd in paregraph {f) of
thiz appendix.

{5) Miscallanwous notations regarding
Tablas C-11 through C-13 and Tabies C-23
through C-23 zre prasented in paragrzesh (3]
of this Azpendic

(d) Basix and limitations of the daia. {1}
Dimensians of Esrber members. (%) The sizes
of the timber members listed in Tables C-11
tbrough C-1.3 are txken from the Nasonal
Burean of Standa=ds (NBS) report.
“Recormended Technical Provisions far
Consrrucion Prectice in Sharing and Sloping
of Trenches and Excyvations.” In addition
where NBES did not recommend specifiic sizes
of members, membar sizes are based on an
aralyss of the sizes required for use by
existing codes #nd on emplriead practice.

(1} TZHe required dimensions of the
members Ested in Tables C-11 thoouzh C-13
rofer o actua] dimensiony and not seminal
dimensions of the timber. Employars wanting
to use nomizalaize shoring are divected to
Tables C-21 through C-2.3. or heve this
choice under § 1928.852(c}(2). and are
referred o The Corps of Enginesrz, The
Burcau of Reclamation or data frem ether
acceptzble sources.

{2} Limitatian of application. [} Itis ot
intended that the timber thoring specificanon
spply 10 #very xituation that may be
expenenced in the Sald. These data were
Ceveluped to apply 1o the sitoations that are
most commonly experienced in crmrent
tranching practize. Shoring systerss foruse in
situations that are not coversd by the dat in
this appendix must be designoed as specified
in § 1928.832(cL

() Whez any of the following conditions
are presest the members specified in the
tablea are not considered sdequate. Fitheran
slteruxte timber shoring system orust be

desigred or anathar type of protective system -

designad in actordance with § 1908882

(A} Whea loads imposed by souctures or
by stored meterial adiacent to the rench
weigh in excres of the load imposed Dy a
two-foot sgil surcharge. The term “adjacent”™

as used here mezns the esve within 2
Lenrontal dsiarce from the scge of e
francn equal 1o :he depih of the manzs.

2) Ween veriical loass impese: on cruss
braces excesd a 240-pouns gRviy wed
distributed on & ene-{oot seczizn of 152 canter
cf the ossbrace.

{C} Wken surcharge loads are praseat from

_ equipment weighing ia excess of 10300

{D) When oaly the lower portion of a
trench is shored and the remuining portion of
the wanch is sloped or bezched wiiees: The
sloped portion is sloped 2t an engle iess stecp
than three borirortal o one vervest: or the
tnembars ore ceivctsd from the tabiss ior use
al a depth which ls determined from the top
of the overall trench, and act from the toe of
the sioped portion.

(¢) Use of Tables. Tos members of the
shoring system that are to be selecied cying
this information are the cross braces. the
ugprights, and the walea. where walies are
required. Minimom sizes of members are
specified for use in different types of soil.
Teere are six inbies of information. two for
exch 3oil type. The soil t3pe must Soat be
determinad in accordance with the gail
classification system descrited in gppendix
A to subpart P of part 1929, Usirg tha
appropriste table, the selection of the size
and spacing of the members is then =ade.
The seiection is basad on the depth 2nd
wicth of the ench where the meeehers are to
be instalied and, in most instances, the
selection is alse based on the hosisontal -
spacing of the crossbraces. Instances where &
choice of horizontal spacing of crosstracing
is gvailable, the borizoatz] spacizg of the
crosshraces must be chosen by the aser
befgre the size of any member can te
datermined. Wkhen the soil type. the width
nndd:pt.hufthz mrench, gad the horizoatal
rpacing of the srosshraces are known. the
size and vertical spacing of the cosstraces.
the size and vertical spacing of the weles,
and the size end horizoatal spacieg cf the
up;xlihu can be read from the appropriate
iz

(N Exooyples to Hustrote the Use cf Tab!e:
C-1.1 through C-1.3

{1} Example L.

A trench duyg in Type A soil is 13 Test deep
znd five feet wide

From Toble C-1.2, Tor aceeptabis
srrangements of timber can be used.

Arrorgement ®1

Space ¢ X 4 crossbraces at six fest
horizoatally and four feet verdcaily.

Vvales are not required.

Space 3x 8 uprights at six feet horizontally.
This arrangement is commonly called “skip
shoring.”

Armongement =2
‘Space 4 x 8 crosbraces st eight feet
horirontally and four feet vertically. -
Space 8x 8 wales at four faet verdcally.
Space 2x & uprights at four fest
borizontally.
Arrongemgnt 3
Space 88 crossbraces at 10 feet
horzentally and four feet versicaily.
Space 410 wales at four feet versically.

AR307572

”"-i--gp..., Fron: = o
Space 6'<0 <ossdraces 1 Ll lee
horizontally and four fee: \:'....1 i

Space 2% b upnighis al e foel
Fonzes: -Il)

Space 10X 10 wales 2t {cys fee:

Spaces 3% 8 uprights as six fnet
honzontally,

(3} Example 2.

Vel -

A trench dug in Tvpe B sc:in 13 jeet deep

and Bve feet wide, From Tablz C-1.2 thres
scoeptable arengemen:; of Sembers are
Listed

Arrengement =1

Space 038 ccossbracas &f nx feet
honzontally and five feet varazzily.

Space X8 wales &t fve Jeer verneally.

Space 2X 8 uprighly al two ieel
horzontally.

Arrangement =2

Spice 68 crosshraces at £:ght feet
horizontally and five feet verizally.

Space 1010 wales at five [eet vertically.

Space 2X6 uprights ai two [eat
horizontally.

Armngement =3

- Space 3x 8 cossbraces at 12 {est
horizontally ang five feet veszicaily.
Space 1012 wales at five ‘eet verncaliy.
Space 2X 8 uprights at two feet vertically.
(3} Excunple 3.
A wench dug in Type C scil is 15 feet desep
acd five feet wide.

From Table C-1.3 two sn:epuhle
arrangements of mexbers can be tz.
Arrungement #1

Space 88 crossbraces et 2ix feet
horizontally and Gve feet vertically.

Space 10X 12 wales gt fve leet vertically.

Position 2X6 uprights as closely together
a3 possible.

If water must be retained use special
tongee and groove uprights te losm tight
sheeting.

‘Arrangement =7

Space 810 crossbraces al eight feet
horizontally and Gve feet vertically.

Space 1212 wales at five {c2t 1;'erliu]l_1.-.

Position 2X 8 uprights in a close sheeting
configuration uniess water pressure must be
resisted. Tight sheeting must be used where
walter must be retained.

(%) Exampie 4.

A trench dug in Type C 20if is 20 {vet deep
and 11 feet wide. The aize acd spacing of
members for the section of trench that is over
15 feet in depth is determined uning Table C-
1.3. Only one errangemen: of members is

Snzce 8% 10 crossbraces a: six feet
horizontslly and Gve feet vertically.

Space 12X 12 wales at five feet vertically.

Use 30 tight shesting.

Use of Tatles C-21 through C-2.3 would

" Tollow the sams procadures.

{g) Notas for all Tobles.

1. Member sizes &t spacings ath
indicated are to be determizcd as i1
§ 1528.852(c), “Design of Protective '
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Federal Register / VoL 54 No. 209 [/ Tuesday, October 31 1989 / Rules and Regulations 45573
e ———e e S ——————————————————————————— —— L

2 When conditions are saturated or

submerged use Tight Sheeting. Tight Sheeting

refzrs 10 the use of specialiy-edged tGmber
pianks (e.g- tcngue and groove) &t least three
inches thick, stes] sheet piling. or stniiar N
constuction that when driven or'placed in
peosition provide a tight wall to resist the
lateral pressure of water and to prevent the

loss of backEll material, Close Sheeting refers

to the placement of planks side-by-side

allowing as littie space as

thez

poasibie berween

1 All spacing ihdit_::_ted is measured center  shall not exceed 42 inches. Mudsills aze

weles that zre instxlied &t the toe af the

o center.
4. Wales to be installed with greater wench side.
dimension horizental 6. Treach jacks may be used in heu 0f =110

&, If the vertical distance from the center of  combination with umber crosstraces.

the lowest crossirace to the bottom of the
treach exceeds two and one-balf feet,
uprights sbell be Srmly embeddad ora
mudsill sball be used. Whers uprights are
embedded. the vertical distance from the.

7. Placemesnt of crossbraces. When the
vertical spacing of crossbraces is four fees
piace the top crossbrace no more than two
fe=t below the top of the mench. When the
vertical spacing of crossbraces is five feet,

canter of the jowest crossbrace to the bottamy Plece the top crossbrace no more than 2.5 feet

of the trencir aball pot excred 38 inches.
-When mudsills are used, the vertical distance  SILLING CODE 4510-24-M

I

below the top of the trench.
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Sippendix D to Subpant P

Auminnen Mypdraulis §55mng for
Trenches '

{2} Scope. This appendix comiaing
tnformazten that can be used wien zluminum
hvdraulic shonng 15 provided as a methed of
proieclion against cave-ing in Tenches that
4o not excesd 20 feet (8.1m] 2 depth. This
axpendix must be used when design of the
aleminum hydraclic protessve system cannot
be performed in sccordanes with
§ 1928852 e)(2).

{b) Soil Clatsification. In voder 1o use daty
presented in thiz appendix. tte 3011 type or.
1ypes in which the excavadcn is ;ade must
first be determined using the soil .
classificetion matkod set forik o appendix A
of subpar P of part 1928

(<) Presentotion of Infermetor
Infarmation is presented i= savaral farms as
follows:

(1) Information is presented i= tabular form
in Tebies =11 D12 D=1.3 a=4 E-14 Each
table presasts the maxdimus verdcal and
horizantal spacings that may be used with
various zigmioum mesber sires 2nd various
hydraslic cylioder sizes. Each tzble containe
data ocly for the partieclar soll Irpe fn which
the excrvation or portion of (ke excavation is
xzde. Tebleg D-1.1 and D=1.2 zre for vertical
shores in Types A and B scal Tatles D13
and DL.4 are for honsontzi waler systems in
Types Bang C 3oll .

2 Information comearning the basis of the
ubc!tr':.;u and the BEmitations of the data is
piasentad in paragrzsh (&) of this appendix.

{3) Information explainizg the use of the
tabolar daza is presented iz paragraph (e) of
this eppendix.

(4] Informsetica {llustratizg the use of the
tabular datx is presentad in paragraph (N of
this wppendiz

{3} Miscallaneous ootatiozs {{oatnotes)
regarding Tabie D-1.1 through De1.4 are
presentad In parsgraph (g} af this appendiz,

{8) Figures, llustrating wricai installations
of hydrzzlic shoring. are incicied just prior to
the Tables. The llustations page is entitied
“Aleeninum Hydrgulic Sherizy Trpical
Installztions.”

{d) Basiz ard Bmitotions o the doie

(1} Vertical shere rails acd berizontal
wales are those that meet the Sezzon
Mozadus requirements in the D1 Tubles
Alemtnu= matenal is 5081~-T8 ar =atenal of
equivalent strensth and properoes

{2) Hydraulic cylindars specificationa. {i} 2-
inch eylinders thall be & mi==wom 2-inch

inzide dismeter with 3 mini=um safe working

capaaty of no lezs than 18.000 pounds axial
compreasive load at maximus extension
Maximum extension is te incsde full range of
cylinder extensions s recomymended by
produet mepufaturer.

(i) 3-inch cylinders shall be 2 minimum 3.
inch inside diz=eter with x sa’s workicg
czpacity of net lzax then 30.000 pounds exial
compressive load at extensizsy 23
recemmended by product manciacturer.

(3} Limitation of applicatica

(i) 1t is not intended that t=e 2luminum
hydraulic 1pecification xpply 1o ecery
situation that may be expentenced in the
field These datx were developed to appiy to
the situstions that are most cammenly

experienced i tutTea! Tenshing practice.
Shoring syste=s for use in situations that are
not coverad by Ue data = ki eppendix mes!
be otherwice gesigned as zecilied in

§ 1928.052{c).

{il} When any of the S2liowing conditions
aTe prosent, the members szecified in the
Tublzs zre not considersd acequate. In this
case, an altemmctive aivminis hvdesoulic
shoring rvstem or other type of protective
aystem must be desigzec in accordance with
§ 1enan2 '

(A} When vertical loads imzosed on croms
braces exceed 2 100 Pound gravity load
distribuled on a one foot sectizn of the center
of the hydraulic cylinder.

(B} When surchargs ioads are presant from
equipment weighing in excess of 20.000

PO

(C) When only the lower porticn ot &
trench is shored and the remaining portion of
the trench is sloped or benched unless: The
stoped portioa is sioped at an angie jesy staep
than three horizrontal to oce vertesal: or the
members are selected from the tables for use
at a depth which is determined from the top
of the overzll rench. and not from the toe of
(v) Use of Tabies D~1.1. D=1.2, D~1.3 ard
D14 The members of the shoring system
that are to be selected using this information
are the hydraulic cylinders. and either the
werticzl shotes or tha konzontal wales. When
a waisr system is used the vertica] limber
sheeting t¢ be used is also selected from
these tablez. The Tables D=1.1 and D-1.2 for
vertical shores are used in Tvpe A and B soils
that éo not require sheeting. Type B soils that
may requoiry sheating, and Type C soils that
alwiys require shesticg == found in the
horizontal wale Tables D-13 and D-1.4. The
soil type most Srst be Setermined in .
accordznce with the soil classification
system described in appendix A to subpart P
of part 1925 Using the appropriate tabis, the
selaction of the size ard sparing of the:
maember: is made. The seiection is based on
the depth and width of t*e tench whern the
membery are o be installad. In these tables

. the vertica] spacing is held constant at four

feet on canter. The tables show the maximum
horizontal spacing of cylinders allowed for
each size of waie in the waier system tables.

- and in the vertical shore tables., the hvdraulic

cylinder horizontzi soaciag is the same as the
vertical shore spacing. :

{I) Exampie to [l.zstcte the Use of the
Tebies: '

{1) Exampis 1:

A trench dug in Type A soil is 8 feet desep
and 3 feet wide From Tabie D-1.1: Find -
vartical shores and 2 inch diamater sylinders
spaced 8 feet on canter (o) horizontally and
4 foet on center (0.2} verucally. (See Figures
1 & 3 for typical icstallations.)

(2) Exampie 2

A rench is dug in Type 3 soil that does not
raquire sheeting, 17 feet deep and 5 feet wids.
From Tabis D-1.2 Find verocal shores and 2
inch diameter cyiinders spaced 65 feet o2
horisontally and € fest 0.2 vertcally. (See
Figurea 1 & 3 for typical instaliations.)

(3] A trench is dug in Type B soil that does
not require sheeting. but coes experience
some minor raveling of the trenczh face. The
trench is 18 feet deep and 9 fret wide. From

Table D-1.2: Find verizzl shorvs and 2zt
diumeter cyitndger [with s-ecial oversiveve:
as designaied by fcotnote =2 spuced 5.5 e
A hurtzontatly and 4 lestoc v ;
plywood (per footrate ;257 to ! .
should be used bemnd e shore
Figures 2 & 3 [or typical istallanons,
(4) Examp.z 4: A tr2ach is dug in previou
disturbed Type B soil. with charactenstics
& Type C soil. and will require sheeung. Tk
trench is 18 faet d2ep and 12 feet wide, 8 fo
horizonts] spagins between cylinders is

. desired for working space. From Tuble D1

Find horizontal wale with a section moduiu
of 14.0 spaced zt & feet o.c. verucally and 3
tnch diameter cylinder spazed at 9 fect
maximum o.c. horizontally. 3x12 timber
shesting is required at close spacing
vertically. {See Figure 4 fer nyprcal
installation) )

(5} Example 5: A gench is dug in Type C
soil 9 fest deep and 4 [eet wide. Hortzonial
cylinder spacing in excess of 8 fect is desin
for working space. From Tabie D-1.4: Find
borzontal wale with & section modulus of &
and 2 inch dizmeter cylinders spaced at 8.5
feet 0.2 horizontaily. Or. find horizontal wi
with & 14.0 section modulus and 3 inch
diameter cylinder spaced at 10 feet a.c.
horizontally. Bath wales are spaced 4 fesl ¢
vertcally. 312 timber sheeting is required
at close spactug verscaliv. (Sea Figure 4 for
typical installation.)

(g} Footnotes. oz genera! noles. for Tob.
D1t D12 D=13. ond D~1.4.

(1) For applications other than those liste
in the tables, refer 1o § 1028.652{c){2 0=z us
of mapufaciurer's tabulated da
depths in excess of 20 fest. refer
§ 1020.8527c)(2) and § 1928.652(c){.

[2) 2 inch diameter cylinders, at this widt
shal' have structural sieel tube
{3.5%3.5x 0.1875) oversieeves, or atructural
oversiceves of manuiacturer's specification
extanding the full. collapsed length. .

{3) Hydrauiic cylinders capacities. (i} 2 in
cylinders shall be 2 =xinimum 2-inch inside
dizmeler with a safs working capacity of nc
lgas than 18.000 pounds axial compressive
lozd at maxittum extersion Maximum
extension i3 to inciude fuil range of cylinder
exiecsions as recommiended by product
manufacturer.

(i1} 3-inch cylindery s=all be a minimum 3- -
inch inside diameter wisa & safe werk
capacity of not fess thas 30.000 pounds axi
compressive load at maximum exiension
Maximum extension is 1o include full range
cylnder extensions as recommended by
product manuiacigrer.

(4) All spcing indicaled is measured
center to center.

(5) Vertical shering rails shall have a
minimum section modaivs of 0.40 iach

{6) When vertical stores are used. there
must by  minimum of three shores spaced
equally, horizontaliy. in a group.

{7} Piywood shall be 1125 in. thick
soirwood or 075 inch. thick 14 ply. arctic
white birch (Finland form). Please note that
piywood is not intemced as a soructural
membaer, but only for prevesticn
raveling (sloughirg of the ench

1ween shores.
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(8} See lppend:.x Cfar nmbcr N
specifications. ’

{9) Wales are ca]cuhted for nmpie sprx
conditions. A

(10) See appendix D, item {d]. far blsu and
limitations of the data. . o o

BILLING COOE 4510-20-81 o
'
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

L

FIGURE NO. 1 ' . FIGURE NO. 2
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Appendix E to Subpart P—Alternatives to Timber Shoring

Aluminus Hydraulic Shoring

.

Figure“l.

:m}g\

; VERTICAL RAIL
iy ™ SYDRAULIC CTLINDER

7,

Bies .'.".".tg;rtaw.s i

TH

- Figure 2. Pneumatic/hydraulic Shoring

BLLMG CODE 4510-20t
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Appendix F to Subpart P==Setection of Protective Systems

The following figures zoe & graphic mmmlrs' of the requirements contamed in subpart P for excavations 20 fest or less o desin.
Protective systems for use i excavations maore than 20 feet 10 depth =zst be denigned by a registered professictai exznesr in accorcancs

. with § 1826652 (b) and [c}.

1s the excavation more
than 5 feer in depth?

Is there porential
for cave-in?

NO Yes

Is rhe excavation
entirely in stable rock?

Excavation may be
made with
vertical sides.

®

Excavation must be
sloped, shored, or
shielded.

b lal

Stoping

Sharing or shielding

selecred.

Go to Figure 2

F1CURE

.selected. . .

Go to Figure 3

- PRELIMINARY DECISIONS .

BLLING COOT 45102801

AR307589
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Figure 3. Trench Jacks (Screw Jacks)

TR
£ P S

Figure 4. Trench Shields

[

3 ..-'tJ
Wg
}
o
—\

o

\»

L] COOL 4310-29-2

AR307588
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Sloping selscted as the
- - L4
method &7 cTotection

Will soll classification
be made in accordance
with 81926.652 (b)?

YES ‘ NO
Excavation must comply with Excgvations must ccmply
one of the following three with$1926,652 (b){(1) which
options: requires a slope of 1%H:1V
(34¢), :

Oprion 1:
F1926.652 {r)(2) which
requires Appendices A
and B to be followed

- Opricn 2:
$1926.652 (b)(3) which
regquires other tabulated
data {see cefiniricon) ro
be followed.

FIGIRE 2 - SIOPING OPTIONS

Optien 3:
$1926.652 (5){(4) which
requires the excavation
to be designed by a
registersd professional -
engineer,

Attachment G-~1
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Shoring or shielding selected
3s the method of protection.’

S0il eclassification is required
when shoring or shielding is
used. The excavation must comply
with one of the following fox
aptions: :

Option 1
§1926.652 {(c)(1) whicéh requires
Appendices A and C to be followad
{e.g. timber shoring).

Option 2
£1926.652 (e)(2) which regquires
manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Option 3
$1926.652 {c)(3) which requires
tabulated data (see definifion)
to be followed (e.g. any system
as per the tabulated data).

- Cption &

$1926.652 (e)(4) which requires
the excavation to be designed
by a registersd professional

- engineer {e.g, any designed - -

system},

FIGURE 3 - SHORING AND SHIELDING OPTIONS

{FR Doc. 80-25217 Flied 10-30-4%; 2:45 am]
ELLING CODE 4310-28-C
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. Appendix H: Confined Space Entry Procedures .
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Confined Space

Appendix H: Confined Space Entry Frocedures

1.0 Paolicy

Confined spaces‘a.re any excavation, trench, manhole(s), vessel, or other enclosed space '&he{e there may be a potential for déngerous
air concentrations (defined in 2.2:1.1 balow), limited egress, or engulfment. Barr has established confined space entry procedures that
comply with Minnesota OSHA Regulation 5205 - Confined Spaces. These regulations require Barr to establish training programs and

procedures for issuing permits for employees who must work in eonfined spaces.

All Barr employees are required to follew the Barr Confined Space Entry Progra.rﬁ Entry to confined spaces generally requires
permitting, air mokifoting, and ventilating. The Barr Confined Space Entry Perrmt Form must be oompleted prior to any confined
space entry and followed during the confined space entry.

2.0 Definition of Confined Space

2.1 Minnesota Gcéupatio‘nal Safety and Health Standard 5205-Confined Spaces mandates minimum requirements for confined
space entry. The following deﬁg,itions have been excerpted from this standard.

2.1.1 Confined Space Entry is ény, action resglting in any part of a person’s face breaking the plane of any opening of the confined space,
. and includes any wurk activities inside the confined space. :

2.2 Confined spaces are defined as a special configuration that ¢ould result in any of the fellowing:

221 Atmospheric Condition - a condition in which a dangerous air contamination, oxygen deficiency, or oxygen enrichment may exist or

develop; where
2.2.1.1 Dangerous Air contarination is defined as:

a) an atmosphere containing gas or vapor at a concentration greater than 10 percent of its lower expiosnve limit (LEL),
b} An atmosphere containing partlculates at a concentration greater than 10 percent of the minimum explosive concantration.

c) An atmosphere containing a toxic, corrasive, or asphyxiant substance in excass of the OSHA permissible exposure lmit (PEL) or shait-
term axposure lirmit (STEL).

d} An atmosphere containing a texic, corrosive, or asphyxiant substance in excess of Immediately Dangerous to Life or Health {IDLH) lavel.

2.2 1.2 Oxygen Deficiency is defined as an atmosphere containing less than 19.! 5 percent. oXygen by volume.
2.2.1.3 Oxygen Enrichmentis defined as an atmosphere E:Bntéinin_g greater than 23 percent oxygen by volume.

222 EntryIEXIt Access - a condition where the emergency removal of a suddenly disabled person is difficult due to the location or size of the

- [

access opening.

00010021251 17-VLAH , ) H-1 o Revised: January, 1996
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3.0

4.0

4.1

4.2

Cenfined Spac

i

Engulfmant Condition ~ & condition where the risk of engulfment exists or could develop.

Atmosphetic Conditions

Examples of conditions potentially leading to Dangerous Air contamination or Oxygen Deficiency/Enrichment:

* Qrgsnic decay depleting oxygen and generating methane (combustible and ssphyxiant); and bydrogen sulfide {combustible and
toxie); ’ s ' o

* Rust formation consuming oxygen; or )
* (ther known, suspected, or unidentified chemical reactions specific to the confined space.

Confined Space Classification

There are three classes of confined space - Class I, Class II, and Class III. Each of these types are described below and summarized in
TABLE H-1: EXAMPLES OF CONPINED SPACE CLASSIFICATIONS. These confined spaces have been classified according to the
classification scheme described in the Minnesota Confined Spaces Standard, These examples are for illustration purposes only and are

not intended to be inclusive of all circumstances where a confined space entry permit may be required.

Class | Confined Space: An atmosphere with a dangerous air contamination, oxygen deficiency or oxygen enrichment is unlikely
to develop and where no risk epgulfment exists, and where atmosphere cannot develop a dangerous air contaminant or oxygen
ennchment. An anousl or daily permit is required prior to entry. ,

a) Examples of Class | Confined Space: - .

* Geuging Station
* Btorm Sewer Dry Well

* Storm Sewer (under construction)

* Sespitary Sewer (under construction)
* Storm Sewer

* Metenng Station Samtary Sewer

+ Storm Sewer Wei Well

* Sanitary Sewer Dry Well

* Storm Sewer (oparable)}

+ New Veasels

Class Il Confined Space: An atmosphere free of dangerous air contamination, oxygen deficiency, or oxygen enrichment bas been
verified. A daily confined space entry permit is required prior to entry.

2y Examples of Class Il Confined Space: ' - - -
* Samtary Sewer
* Metening Station Sanitary Sewer
+ Storm Sewer Wet Well
* Storm Sewer (operable}

* Sanitary Sewer Wet Weil i .

0001002125117- VLAH . , H-2 ) ! . Ravised: January, 1996
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Sanitary Sewer Dry Well
Sapitary Sgwer (operable)

*

* Trenches <4 feet deep in soil containing or suspected to contain hazardous substances

« Trenches >4 feet deep in soil containing or suspected to contain hazardous substances

¢ Used Vessels --Cleaned/Purged

Confined Space

4.3 Class lll Confined Space: An atmosphere free of dangerous air contamination cannot be verified. A daily confined space permit

is required prior to entry.

a) Examples of Class III Confined Space:

* Sanitary Sewer
* Sapitary Sewer Wet Well
+ Sanitary Sewex (operable)

¢ Trenches <4 feet deep in soil containing or suspected to contain hazardous substances

» Trenches >4 feet deep in soil containing or suspected to contain hazardous substances

¢ Vessels - Unknown Contents

0001002\25117-1/LAH

H3. _. - - B N Revised

- AR3075936

- January, 1996




5.0 Requirements for Confined Space Entry
Entry o a confined space requires permiiting, air monitoring, and verntilating. In general, Barr’s specific requirements for each class of
confined apace follows, . - e c—

5.1 Class I: Requires mechanical ventilation or natural ventilation of at least six (6) air changes per hour, or preentry, continuous oxygen,
combustibles, and/or toxics monjtoring; and stand-by person with visual/verbal communication ready to give assistance in event of
emergency.

0001002125117-/LAH H-4 . ] Revised: January, 1996

Cenfined Spac

Table H-1 .
Examples of Confined Space Classifications B

Possible Classliication

1 1] 1}
Manholes
Qauging Station X
Stomn Sewer X
Sanitary Sewer X X
Meterdng Station Sanitary Sewer X X _
Lift Statlon
Storm Sewer Dry Well X
Storm Sewer Wat Wall X X
Sanitary Sewer Dry Wall X X
Sanitary Sewar Wat Wall X X
Drainage/Waste Pipes
Storrn Sewer (under construction) ' X
Storm Sewer (opsrabla) X X
Sanitary Sewasr {under construction) X
Sanitary Sewar {operable) X X
Excavations/Trenches in Soil Containing or Suspected to Contain Hazardous
Substances :
Trenchas <4 {aet deep X X
Trenches >4 {aet deep ' X X
Vossels '
New Vessels X
Used Vessel-Cleaned/Purged ] X
Veassal-unknown contents X ~

AR307597




Confined Space

5.2 Class ll: Requires preentry and continuous exygen, combustibles and/or toxics monitering; mechanical ventilation if required by

monitoring results; and stand-by person with visual/verbal communication ready to give assistance in event of emergency.

5.3 Class lll: Requires preentry and continuous oxygen, combustibles and/or toxics menitoring, mechanical ventilation if required by
. monitoring results, stand-by person with visualfverbal communication ready to give assistance in event of emergency and trained 1n

first.aid and cardiopulmonary resuscitation (CPR), respiratory protection, and safety belt/harness with attached line.

TABLE H-2 summarizes these requirements.

Table H-2
Confined Space Entry Requirements for Barr Employees

Requirements Class] . Clags |l Clags Il
Ventilation L. Mechanical Ventilation - . Q* 0 0
Prior to Entry '
Ventilation - Coptinuous . . i R R
200 CFM or 6 Air Change!Hour
Manitaring Monitoring - 0,, LEL, Tomcs o R R R
Prior to antry : .
Menitor - 0, - - -

Prior to Entry and Continuous

Monitering - 0, LEL, Toxjes . R R R
) Continuous . e
R R

Stand-By Person Stand-By Person . R (Barr)
Comrmunication . _ Commaunication’ ’ R (Barr)
VisualVerbal
Life Line Safety Line Attachad - - R? ]
Hoisting Device - - - [
Top Opening - _
Respiratars _. | Respiratery Protection . - -
Permit  _ Annual Permit Allowed A N
R: _Required
O Opfional R

- Does not apply

* {hoose one or more action

' If dangerous air contamination
2 |f practical

(Barr) Barr policy only. Not required in Mlnnesota Rule

. | |

0001002425117-/LAH H-5 Revised: January, 1996
[ - - e - . . . - '
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Coenfined Spac

Additional Requirements of All Confined Space Entry ‘

6.0 ;
4

Additions! requirements for all confined space entries are:

* Recording ail air monitoring results on permit.

* Using personal protective aquipment appropriate to hazards of confinad spacs. . )

* Observing all health and safety requirements for other operations in the confined space, such as proper use of electrical equipment
when working in a wet environment.

»  Observing safety requirements for ¢lient's confined space entry program.

*  Filing confined space entry permit {yellow copy) in project file.

¢ Sending original copy (white copy) to Barr Health and Safety Manager prior to entry. Sending signed last copy {manila color) upon
completion of confined space entry to Barr Health and Safety Manager.

7.0 Entry Parmit System
Barr will issue an “annual” or “daily” type of permit, depending on the situation. Barr staff shall not enter confined space without an
appropriate written Confined Space Entry Permit. Permits will be issued by the Barr Health and Safety Manager, another Barr
[ndustriai Hygienist, or by the Project Manager (in order of preference). Permits will be completed and present during confined space
entry. Permits will be issued on the Barr Confined Space Entry Form {Attachment H-1).

7.1 Daily Permit: A daily permit must be issued for entry into any class of confined space when an annual permit does not exist. Daj
parmitzs will be issued in triplicate: office copy, project copy, and field copy. The office copy will be kept by the person issuing the
confined space permit and routed to the Barr Health and Safety Manager. The project and field copies will be kept in the fieid during
wonfloed space entry. Upon completion of the entry, the project copy will be filed and the field copy will be signed and returned to the
Barr Heelth and Safety Manager. Any air monitering results above action levels should be documented and communicated to the
Project Manager and the Barr Health and Safety Manager.

7.2  Annual Permit: The OSHA Confined Space Entry standard allows an “annual permit” to be issued for entry into Class [ Confined
Spaces where routine entry is required. These annual permits will be issued by the Barr Health and Safety Manager only. Annual
permuts will also use the triplicate form, with the Barr Health and Safety Manager retaining the office copy and the Project Manager
retaining the project copy. The Geld copy wilt be present at the job site during each confined space entry.

7.3 Contents of Confined Space Entry Permit
The Confined Space Entry permit will identify the:

* Locetion of Confined Space

*» Clazs of Confined Space

+ Date of Issuancs and Bxpiration Date

= Air Mocitonng Equipment and Contaminants which may be encountered;

* Air Momitoning Frequency

* Veatilation Needs .
GUD1002\25117- /LAH ' H-6 . . Revised: January, 1936
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v ' Confined Space

+ Stand-by Persop Requirements

« Safety Belt/Harness and Lifeline Requirements ) -
* Reserve Retrieval Equipment
* Respiratory Protection

* [Humination Needs
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ENTRY PERMIT

ENGINEERING: CONFINED SPACE

BARRB

Attachment H-1
CONFINED SPACE ENTRY PERMIT

GENERAL INFORMATION
Projact Name; " s PLCJECT Nurmiber:
Spaca to be Enterad: o .-PurposeofEntry .
B e e ——

S Sy, ~=eAuihonzad Duration of Parmit_ Date: w

Lecanon,____ = - - Tt T e e iiiieme o e - Tima: w
T 7 777 7| ATMOSPHERIC MONITORING EGUIPMENT

CLASS OF ENTRY: A @ m -

.| Monitor priar 1o entry and during entry.

PERMIT SPACE HAZARDS: [Check all that may apply! | Leave area if alarm sounds.
Oxygen deficiency (less than 19.5%] 2N\ MSA 2607380 or Microgard

N HNUOVA/OVM /\ coMeter

Oxygen ennchment (greater than23%) .~ ©°
——Flammable gases or vapors igreater than 10% LEU
Toxic gases or vapors (greatar than PELTLY) AN HaS Meter £ Detector Tubatst
M sical b d. .
echanial nazards. —— A S0, Matar A\ oter
Overhaad hazards . . .
Electreil sock .~ © . . __ - ~| OTHER EQUIPMENT
Matenals harmfut to skan o O Harnass, Lifelne T Haist
Enguifmant . & Machamical Ventiation,

™\ Natural Verulation:
A Hlurrination: - —

2\ Addit:onal Permits (Hot work);
A Isolation Metheds {Lockout/Tagout, Purge, Cleank

Flowmng/standing water

Shppery walking condiuons

—— Low bght condiuons. e e e

Excavation antry

Other. [ 15t Aid/CPR Traed
PERSONAL PROTECTIVE EQUIPMENT Other.”
Check al that apaivl . T
A HardHat A\ SteelTos Leatner Bools COMMUNICATION PROCEDURES  (Visual/vertal)
/N Safefy Glasses A\ Steel Toe Rubber Boots .
A\ Side Shields . /\ Boot Covers A
- . [ e

N Ear Plugs A\ Other: | AUTHORIZED ENTRANTS
£\ Ear Muifs e e | Name,
N\ Cotton Coveralls, . . _ ’ .. Narme -
£ Kieengard AUTHORIZED ATTENDENTS (Siandor Perscn

’ T T L Name,
AR Narne:
D5 Poly-Coiated Tyvek . o T .
/N Saranex Tyvak . TESTING RECORD Inival Agading  Contnucus Reading
/N Gloves L . Time

(O APR Respirator Type: . ] i
(O ELSA Respirator Type: _~_ i
] SCBA Hespirator Type:

Tester lrtials

— Oxygan-rmin, »19.5%

Oxygen-max,<23.0%

EMERGENCY SERVICE o
Mama of Service  Phone Number  Method of Contact | Flammabiity <10% LEL
Fia . . - HZS <5 ppm
Bolice . A ———— et 1+ e A CO <25 ppm
Arhulacce - S— _1 S0, <1ppm
' Other - -
AUTHORIZATION BY ENTRY SUPERVISORS
PRINTED NAME SIGNATURE: DATE TIME

OFFICE COPY
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Attachment H-1 Cont'd

CLASE OF ENTRY

I Atmosphere With Dangerous Air Contamination, Oxygen Deficiency or

Oxygen Enrichment Is Unlikely To Develop:

H. Atmosphere Free of Dangerous Air Contamination, Oxygen Deficiency or

Oxygen Enrichment Has Been Verified.

. Atmosphere Free of Dangerous Air Contarnination, Oxygen Deficiency or

Oxygen Enrichment Cannot Be Verified.

Requirements Class I [ Class [1 | Class III
Mechagical Ventilation - Prior To Entry o* o 0
Ventilation "
Ventilation - Continnous 200 CFM or 6 Air Change/Hour [ r! r!
Monitoring - 02, LEL. Toxics Prior to Entry R R R
Monitoring Monitor - O2. Prior o Entry and Continnous - - R
Monitoring -02, LEL. Toxics Continuous R R R
Stand-By Person | Stand-By Pecson R {Barr) R R
Coriffranication | Communication, Visual/Verbal R (Barm) R R
Safery Line Atached - RrZ R
Lafe Line
Hoisting Device-Top Opening . ; R
Respirators Respiratory Pratection - - R
Permit Annual Permit Allowed Yes No No
R. Required }: If dangerous air contamination
0. Optional 2, If practical
-, Does Mot Apply (Barr): Barr policy only. Not required in Minnesota Rule

O™ Choose one 0r more action
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Hearing Conservation

Appendix |: Hearing Conservation If’rogram

}'able of Contents
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1.0

3.0

4.0
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2.0

Hearing Consarvation

. Appendix |I: Hearing Conservation Program

Policy

Barr personnel will be provided with the equipment, training, environmental and medical surveillance, and technical support to be
protected from the adverse effects of occupational exposure to ngise. Barr has established a program which complies with the OSHA
standard for Occupational Noise Standard (29 CFR 1910.95).

Action Level - s
Barr will implement the requirements of this policy whenever employees are, or méy reasonably be expected to be exposed to noise
levels in excess of 85 dBA, as an 8-hour time weighted average (TWA). Work taking place on active construction sites, around heavy

equipment, or near drill rigs is assumed to have the potential for employee overeﬁ:posure to ooise.
Noise Exposure Control

Barr will, whenever practical, provide its employees with equipment that will not geperate noise levels in exeess of 85 dBA. In many
cases, however, Barr does not have control over noisy equipment or environments {e.g., client site, other contractor activities).” In such

cases, the following controls should be used:
+  Whenever possible, work as far from the noise source as possible.
+  Where possible, poéition notsy equipment behind a barrier or wall.

* Minim:ze the length of time of exposure to loud noise through work practices and planning,

* Use hearing protective devices, . . . e ol L
Hearing Protective Devices

The use of hearing protective devices (HPD) are required whenever Barr staff are exposed fo noise levéls in excess of 85 dBA (8-hour

_TW:A) which cannot be otherwise controlled.

The following HPDs or comparable brands are kept in the Barr equipment room and are available for use by employees:.

+ EAR Plugs™, disposable foam plugs, NRR 29 .
« EAR Plugs™ with cord, d.fsposable foam plugs, NRR 29 .-
+  American Optical 2000}, helmet mounted ear muffs, NRR 21

Please note that the American Optical 2000H HPDs are available on a limited basis and may pot be suitable for high noise

environments, . R - .. . R

0001002125117-/LAH ’ - .1 .. . Revised: January, 1996 ~

AR37606




5.0

6.0

7.0

Hearing Conservation

Project staff should consult the Project Health and Safety Contact or other representative of the health and safety staff concernin

suitability of particular types of bearing protection. It is the responsibility of project team members to obtain from the equipment

suffictent number of HPDs for the number of Barr personnel on-site and the duration of the project.

Barr staff working on projects requiring hearing protection will receive training in the use of these devices at the project pre-entry

salety meeling or from the equipment technictan,
Medical Surveiliance

Barr staff who may be exposed to noise in excess of 85 dBA (8-bour TWA} will be identified by the health and safety staff, Those
employess identified as potentially noise exposed will receive baseline and annual audiometric testing. Testing will be performed by a
qualified audiometric technician operating under the supervision of an occupational health physiciap. Barr staff are informed in
wrting of the results of their audiometric tests by the occupational health physician,

Barr staff with diagnosed standard threshold shifts will be notified in writing of the shift. When the shift is first detected, the
employee will be called in for subsequent testing to confirm the shift. Following confirmation of the shift, the cecupational health

physician will counsel the employee on the need for subsequent referral. The Barr bealth and safety staff will counsel the employee on

the need for heanng protection and review requirements with the affected employee.
Noisa Moniforing

Barr health and safety staff or project team members may perform neise monitoring of representative projects and equipment to

determine the need for noise conirol procedures and/or protective equipment for Barr staff workm.g on similar projects or with, simil
equipment. Berr staff will be informed of persoral representative noise monitoring results.’

When noise mouitoring is performed at a project site, input from Barr staff on-gite will be obtained. Generally, sites are small enough
that Barr staff can easily observe monitoring activity. Following collection of data, the results and monitoring protocol will be reviewed -
with on-site project personnel. :

Pasting of Occupational Noise Exposure Standard

A copy of the Occupational Noise Exposure Standard (28 CFR 1910.95) will be included in the PHASP or posted by a project team
member at apy site where Barr staff may be exposed to noise levels in excess of 85 dBA (8-hour TWA).

\ .

0001002125117- VLAH 12 ) : Ravised: January, 1996

AR307607 7




Water and Ice
.N \ Safely Program

AR3I07608




Water and ice Safety

Appendix J: Water and lce Safety Program

Table of Contents
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3.0 Buddy System Related to Water and Ice Safety .. . ... . . ..o cooocsous o et oo oo e e eee s e e e
4.0 Working Alone In or Near Shallow Water . .. T, .
5.0 Work inShallow Water ... .. ..o u e s e e e ee e me o cin e s
6.0 ~Work on Frozen Bodies of Water .. ....... . .co.cummiu cemmmmn s et ae e e I

Figures

Figure J-1 Depth-Velocity Flood Danger Level Relationship for Adults
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Water and [ce Safety

Appendix J: Water and Ice Safety Program

1.0 Policy

re

The nature of Barr's work requires that, from time-to-time, Bart’ émployeés will have to work in and near lakes, streams, and wetlands. -
Work during winter months may alse require that employees work on frozen water bodies. It is the policy of the company to provide

for the safety of its éniployees who must work in such conditions through training, reférence materials, careful project planning,

providing proper equipment, and empowering its employees to make personal decisions regarding t:he,safety of any specific work site.

No Barr employee is expected to place himﬂierself"br'anotber,persou in an unsafe situation or a situation where they are unsure as to

their safety regardless of the perceived importance of the work., Employees are expected to withdraw from any unsafe or uncertain -
circumstances and to contact the Project Manager, Principal in Charge, and/or the Company Health and Safety Manager to request

assistance befo;:e proceeding further with the work.

'2.'0 Work Near or Over Deep Water

Barr staff working on dams, bridge..a or other structures over water, where they may be exposed to the risk of falling into the water,

shall be providéd with and use U.S. Coast Guard approved Type I, I or 11[ personat floatation devices (PFDs). Selection of appropriate

PFD will depend on specific circumstances; if uncertain, contact Health & Safety staff. Ring bucys should be available at the site,

positioned no more than 100 feet from the work area. At least one life-saving boat shall be available at locations where employees are
. working near or over water in the event that rescue is needed (Appendix X, Boat Safety).

3.0 Buddy System Related to Water and lce Safety

n

A "Buddy System" for purposes of water and ice safety means having another person nearby who can see j'ou working, who is capable
of and equipped to help you, and who has agreed to do so in an emergency. The persen need not necessarily be_anotl::er Barr employee.
The need for a "Buddy” is defermined by the specific site conditions and the nature of the work. Knowledge of conditions at the

"worksite is important in making such deecisions.

Project managers are expected to obtain sufficient information to maké decisions regarding the need for a *buddy” on a field
assignment. Such information might be obtained from an initial field visit to'the site, from calling the client to request their input or
from sending ab experienced Barr staff member to view the site as a part of planning the work. To avoid budget problems, such
decisions ideail‘y need to be made in the proposal and project scoping stage of the work. Barr staff responsible for carrying out the field
“assignment should request guidance on this issue from the projéct maknager.. If, when they arrive at fhe site, conditions do not match
what was anticipated, and if they believe there is the need for a "buddy” to assist them, they are expected to call the project manager to

request assistance in arranging for-such help. They are not to prbceed with such work until they receive proper assistance.

Use ‘of the "Buddy Systém" also Téquifes planning in terms of the skills and equipment needed to safely provide assistance. The
"Buddy” is not expected to place him/herself in danger to provide such assistdnce. Prepanng a plan of action ahead of time for
addressing different potential emergency situations should enable him/her to provide such assistance safely. However, it is also
important to have a backup strategy available including knowledge of emergency te!ephoﬂé numbers, locations for medical assistance,

ete, . o . ) . o o ) . . .
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4.0

5.0

Water and lce Safety

Working Alone In or Near Shallow Water

When project cireumstances require a Barr employee to work in or near shallow water without a "buddy”, (see Section 3.T, Buddy
System Related to Water and [ce Safety), other safety procedures should be followed. First, the site conditions must be known to the
perzon performing the work. The initial site visit should be made in the company of a "buddy” if the employee must enter the water to
verify site conditions, Secondly, Barr staff are encouraged to prepare a work itinerary and arrapge a call-in schedule with the project
manager or ancther Barr employes when working in these situations. If the person does not eall-in within a pre-arranged window of
tme, a procedure will be implamented to fnd out what has happened. While this cannot likely summon help for a short-term
amergency, the procedure can bring help in. other situations. ‘

Loud horne or alarms can also be used to summon help in areas where they can be heard by other people. Barr has such homs
svailable. They are light.weight and can be attached to a belt. If a person will be working in a remote area, having a portable phone

nenrby is also advisable.
Barr staff who will be working alone in or near shatlow water must have completed a training course in water safety. Barr will rely on
the training, experience, and judgement of such staff members to prepare to do such work safely and to aveid situations that they

regard to be unsafe.

Work in Shallow Water

The primary safety concerns associated with worling in shallow water (less than four feet in depth) relate to slipping or falling, and
from being carried in currents to deeper water and drowning. Barr staff are expected to anticipate the conditions they may encous

oo such worksites and bring appropriate equipment with them to work safely. If sité conditions are unknown, check with the projec
manager or principal in charge. [f site information is not available, a reconnaissance visit to the site may be needed to properly plan
the work. (See Section 3.0, Buddy System Related to Water and [ce Safety.)

o sull waters ke lskes, the condition of the bottom will likely be the determiniﬁg factor regarding a hazard. An uneven bottom or a
bottom wnth shippery rocks or drop offs can cause falls. A soft and muddy bottom, particularly with dense weeds, can also cause falls.
Such haeards are alse compounded by the need to carry equipment. With a solid bottom, waders may be appropriate. However, with a
soft and weedy bottom, waders can be a hazard if the person falls. Weather permitting, a swimming suit or old pair of jeans along with
some 1nexpensive tennis shoes may be a better choice. in colder weather, a wetsuit or drysuit may be needed. The same may apply to

upeven or slippery arens. In many cases, a life jacket may be appropriate.

Moving water adds to the potential hazards described above. Streamflow, cross-currents and undertows can make work 1n even
shallow water potentially dangerous. Work near culverts and storm drains can potentially be dangercus since vortex and other
rotational flows near such structures can carry a person into areas where they can becomes trapped due to the forces involved, Areas
downastream of dems and spillways can be particularly dangerous due té; such rotational flows and undercwrents. Barr employees are
not to work 1 such potentially hazurdous areas without a special safety plan addressing the hazards and without prior approval by the
principal in charge responsible for the work.
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Water and Ice Safety

5.1 Water Velocity

For work in shallow streams in areas that are free of the above described hazards, Figure J-1 is presented as a guide to staffin
de'ciding' whetber to enter a stream. As noted, this figure was obtained from a publication of the U1.8. Department of Interior Bureau of
Reclamation addressing concerns related to dam breaks. A curve has also been added to the figure representing the often referred to

: "r‘ule of 8 (a rule of thumb indjcating it is dangerous to be in water where the produet of the depth times velocity equals 9).# Note that
this curve falls into what is called the "High Dapger Zone”. It should be viewed as a limit above which a person cannot reasonably
stand in a stream and not as a guide for safety in working in the stream. As indiéated, the middle shaded area refers to the ..
"Judgement Zone". Barr staff are éxpected to use caution and good judgement in deciding to enter an area of a stream with depth and
velocity in this zone. Again, bottom conditions and the amaunt of equipment to be carried will be a determining factor. Barr staff are
expected to avoid 'wor_k.ing in portions of a stream with depth and velocity in the "High Danger zone" without preparation of a plan for

safely doing so and prior discussion and approval of the PIC responsible for the work.
5.2 Personal Ficatation Devices (PFDs)

1.S. Coast Guard approved FFDs may be required in certain cases of working in shallow watér, PFD use should be addressed o, a

site-specific basis with the project manager.
6.0 Work on Frozen Bodies of Water

Barr staff may periodically have to work on a &rozen lake, marsh or stream. The strength or load bearing capacity of ice is quite
. variable and, therefore, caution is required to prevent accidents.

The Minnesota Department of Natural Resources (MDNR) has developed information eoncerning safety on frozen lakes and streams.
Referencing research by the U.S. Army Cold Regions Research and Engineering Laboratory, the MDNR indicates that the following.'

factors each influence the strength of ice:

* ice thickness . . .« how ice was formed

+ daily temperature : *» distribution of loading

¢ SDOW cover " - * water chemistry '

* water depth under ice + presence of decaying vegeiatiun
* size of water body T ‘ * water current

* age of ice - -

Therefore, it is difficult to predict the sirength of ice, particularty over a iarge area. lce thickness can vary, due to site-specific
conditions. Work on rivers and streams requires special attention to safety. Localized flows near bridges and other structures, around
trees and "deadheads”, and near streams or springs can cause thin ice. There is also concern related to falling through the ice in areas.

with under-ice currents. A copy of an MDNR brochure is _,availz_xlﬁ_l_e from the Health and Safety staff which provides more detailed
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Watar and lce Safety

-

The following guidelines and practices apply to Barr employees who must work on frozen water bodies:

1. Use the "Buddy System” whenever required to work on ice unless the "known” water depth is less than four feat. Alsc use buddy
system 1if workang on ice over a stream with significant under ice current {1 fps or more), If working alone, follow the procedure
described in Section 4.0 above.

2. Before heading out onte ice, check with local people whe are familiar with the water body (bait shop owners, ice fishermen, the local
sheriff, police or Bre department, ete.) Ask about apy known hazards or areas to avoid.

3. Wken entering onto 2 frozen water body, check the ice depth as you proceed, using an ice chisel or ice auger. Do not proceed ift

~ the 1ce is less than three inches thick when walking alone on foot
- the ice is leas than five inches thick when using a snowmobile

- there is standing water on the ice

-« the ice is visibly cracked, thawing or breaking up -

4. It is Barr's policy that staff not drive cars or trucks onto frozen water bodies.

8. If you must carry a significant amount of equipment with you, consider pulling a toboggan. If walking te the work site is not
practical, constder renting & snowmobile with an accompanying sled or toboggan. Check the ice carefully ailong the planned route,
and operate the snowmobile in accordance with all state and local laws. Snowmobile speed affects ice safety. .

I

8. Anticipats the worst case (breaking through the ice), and bring along equipment, blankets and dry clothing to meet such
emergencies. These items should not be brought out onte the water body, but rather left in the car or truck, assuming it is
ressonably nearby in the event of an emergency._ If working on ice over water deeper than four feet, wear a Coast Guard approved
personal floatation device (PFD) under your cuter clothing. The MDNR also recommends that people carry two short lengths of
sawad-off broom handle with sharpened nails on the ends, connected by a piece of nylon string. If a person falls through the ice,
the handles can be driven into the ice and used to pull him/herself forward and up onto safe ice. - Rather than stand up at this

potnt, the person is advised to roll away from the broken ice,

7. If a person falls through the ice, after assisting them to safety, belp them to a warm dry place. Depending on the period of time
they have been in the water, emergency medical care may be needed. Hypothermia is a dangerous and potentially life threateniog
condition. Additional informatien concerning hypothermia, expected survival times for different water temperatures, and related
first aid is available from the Health and Safaty staff. Cold stress is described in Section 3.18 of Appendix B: HAZARD
EVALUATION.
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Boat Safety

Appendix K: Boat Safety Program
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Boat ‘Safety

Appendix K: Boat Safety Program

Policy

The nature of Barr's business requires that Barr employees perio-dicalb;-v-zork -on ri'vers, lakes, and wetlands in boats and cther
watercraft. It is the policy of Barr to provide for the safety of employees who work dn such projects through training, careful planning,
providing equipment,‘and through emplowering employees to make personal judgements as to the safety of their work situations. Barr
employees working in boats and other watercraft must have completed a training course in boating safety. Employees are also expected
to perform all such work ‘in accordance with state and federal reé;ui_remems related to boating. A boalt safety checklist should be
completed and reviewed v_rith the project team prior to performing this work activity. Barr employees are not expected ‘to place
themselves, or another person, in an ungafe situation or a situation where they are unsure as to thefr safety, regardless of the

r

perceived importance of the work.
Boat Safety Checklist

The Boat Safety Checklist (Form K-1) identifies a number of potential site hazards associated with working in watercraft. The
checklist also asks an employee to identify ahead of time (to the best of his/her ability) the action to be taken in several potential
emergency situations. The purpose of the checklist is to prprﬁph the employee(s) involved in working on water to anticipate hazardous
situations that could be encountered and to have an emergency response in mind if the condition deveiops. Individual copies of the
Boat Safetj_Cbeqklisﬁ are availabie from the Health an_d_S_gfgt)'-' Staff for use on individual projects. .

Barr employees are encouraged to prepare a work itinerary and arrange a call-in schedule with the project manager or another Barr
employee. _ " _ _ .. ULl

Buddy System Related to Boat Safety

A "Buddy System” for pirposes of boat safety means having another person nearby who can see you working, who is capable ofrand
equipped to help you, and who has égreed to do so in an emergency. The second person or "buddy” can either be in the boat or on
shore, However, if the second perlson 15 to be on sho.re, he/she must have qoutiuuous communication wiéb the person in the boat (e.g.,
walkie-talkie or clo'se"éuﬁugh to talk and hear), and he/she must also have a clear view of the person, the boat, and the area around the
boat (approximately 2_(.)0__ya.g'ds).. The purpose is to enable the person on shore to keep the person i_:_z the boat informed as to what is
occurring around him/her and warn them of any hazards. Depending upon the specific river genvironment and the potential hazards
zearby, a third person may also be needed. The person need nt;t ng’ces.siarrily by another Barr employee. The need for 2 "Buddy” is
determined by the specific site gouditioris and the nature of the work. Knowledge of conditions at the worksite is important in making

such decisions.

Project managers are expected to obtain sufficient information to r})ake'd_ecisions regarding the need for a "buddy” on a field
assignment. Such 'informati'on might be obtained from aniin.it.ial Beld visit to the site, from calling the client to request t.héir input or
from sending an experienced Barr employee to view the site as a part of plann.iné the wark. To avoid budget problems, such decisions
ideally need to be made in the p;pgoslal é.ud‘grqjgct scoping stage of the work. Barr grrnp}pnggrrgspuusible for carrying out the field

assignment should request guidance on this issue from the project manager. If, when they arrive at the site, conditions do not match
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what was anticipated, and if they believe there is the need for a "buddy” to assist them, they are expected to call the project man,

request assistance in arranging for such help. They are not to proceed with such work until they receive proper assistance.

Use of the "Buddy System” alse requires plaoning in terms of the skills and equipment needed to safely provide assistance. The
"Buddy” is oot expected to place him/herself in danger to provide such assistance. Preparing a plan of action abead of time for
addressing different potential emergency situations should enable him/her to provide such assistance safely. However, it i3 also
important to bave a backup strategy available including knowledge of emergency telephone numbers, locations for medical assist,ance.
ete.

4.0 Minnesota Persconal Fleatation Device Requirements

Every person on board a boat or watercraft will wear or have readily accessible a U.S. Coast Guard approved Type I, Il or III personai
{loatation device (PFD}L

5.0 Federal Personal Floatation Device (PFD) Requirements

Every person on beard boats less than 16 feet long will wear or have readily accessible a U5, Coast Guard approved Type I, Hor Il
PFD, ) ’

{n addition, boats 16 feet or longer in length will have at least one U.S. Coast Guard approved threwable Type IV PFD. This may be
erther & busyant cushion or a ring buoy. ) . i ) ) .
6.0 Navigation Requirements »

* Navigation lights must be oo from sunset to sunrise. They shall consist of:

Noamotorized Boats: Whether underway or at anchor, the boat must have a white lantern or flashlight strong enough that other

boats can see it from around the horizon at a distance of two miles or more.
. Motorboats {less than 40 feet long): When underway, must have:
. 225 degree combination red and green bow light
+ 360 degree white light
» When at anchor, only one 360 degree white light is necessary,

+ Motorboats less than 28 feet long require one B-1 marine fire extinguisher.

- All Gre extinguishers must be Coast Guard approved, fully charged, and readily accessible, Two sizes of marine fire
extinginshers are available; B-1 and B-1L

+ Motaorboats 16 feet fo less than 26 feet long.
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- Aband, mputh, or power-operated whistle or horn capable of producing a continuous sound for two seconds and audible for at
least one-half mile is required.

7.0 Accidents
If involved in an accident or are a witness to one, follow these steps.
¢ The law requires that boaters stop and assist others in trouble if it can be done safely. Do not risk your life or the lives of others.
‘ . ‘
+ Do not put yourself or others at risk in order to save equipment.
* Dial 911 or use a boat radjo to summon help.
* The law requires that if involved in an accident with another watercraft, that information on names and boat numbers be
exchanged with the other operator or owner. ' '
* [If the accident ipvolves property damage exceediﬁg 2500 or if there is a personal injury or fatality, the law requires that the
accident be promptly reported to the county sheriff. ’
8.0 Boating Restrictions
Some Minnesota waters havé local restrictions as to type and size of watercraft or motor horsepower, boat speeds, times for use, and
minimum distance between boats. Restrictions are usually posted at public access points.
9.0 Renting Watercraft
The reotal agent is required to provide Coast Guard approved PFDs in serviceable condition as well as other required safety equipment
“such as navigation lights, fire ext.ingtﬂshers; and whistle or horns. .
The watercraft n'auét be in saf;é &Jﬁciitioﬁ; Mi;;&dl;s;ud:as mru;t;g;t’;;e; of crack:s-, sphts; énd breaks:.
All rental water craft must bave enough buovancy to support the craft if it capsizes.
The rental operator should explain how to operate the boat moter and how to troubleshoot if the motor will not start.
All licenses and boat stickers must be in order. _
10.0 Waterway Markers
All official waterway markers such as signs, buoys, lights, etc., are designed to mark unsafe areas. direct traffic through safe channels, .
prevent accidents, and to protect resources. .No private markers or buoys may be placed in Minnesota waters overnight without
0001002125117-V/LAH K-3 . Revised: January, 1996




Boat Safety

obtaining a permit from the county sheriff’ The Health and Safety staff has available a small card prepared by the MDNR showiry
standard inland waterway markers.

11.0 Boat Trailers

11.1 Dimensions

The macamum leogth of a boat trailer, including its load and towing unit, is 65 feet. .No trailer load may exceed 8.5 feet in width or -
13.5 feet in height.

11.2 Lights

Tail lights are required. Signal and brake lamps are recommended on all trailers and required if the hand sxgnals of the dnver of the
manals of the towing vehicle are not visible to the following driver.

118 Driving
The driver towing & trailer must maintain a distance of 500 feet between s or her vehicle and the vehicle ahead,
11.4 Brakes, Hitck and Coupling

The brakes must be in good condition. The hitch and coupling of the trailer must meet state standards. Safety chains are requ.i.re.

11.5 Eurasian Water Milfoil (EWM) and Other Weeds and Organisms

Remember to remove all weeds (particularly Eurasian Water Milfoil} from trailer and boat prior to exiting boat ramp. There are
subsunua! fines for transporting EWM from a water bady. There are also fines for transporting other types nf noxious weeds and

oTganISMS as well. lnformation concerning these other specles is available from the Health and Safety staff.
12.0 Weather

12,1 Summer Storms

Weather is a major safety concern of boaters, and it can change suddenly. No boater should start out in a storm. There are a number
of good sources of weather information. Before setting out, check local television and radio stations, call the Weather Forecast
15 12/376-0830), read the forecast in the newspaper, or call the nearest National Weather Service office (612/725-6090) . S

12,2 Spring and Fall Conditions
Work in a boat or other watercraft during spring and fall conditions intreduces the potential risks associated with hypothermia if

person falls into the water. The Health and Safety staff have information availélble, developed by the Minnesota Department of
Natural Resources, which presents facts relating to "hypothermia" {the loss of enough body heat to lower the body temperature to.
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dangerous level). The risk varies with water and ait temperature, as well as with the time spent in the water and/or cold air. Swrvival

times can range from a fraction of an hour to several hours, depending on water temperature, a person's activities in the water and the

clothing or special equipment they are wearing, Employess who find it necessary to work in boats and other watercrafi during cold
weather (cold water) conditions should ebtain copies of the information available concerning hypothermia and incorporate appropriate

procedures and equipment into their boating safety plan.
13.0 Work on Rivers and Streams

13.1 Normal Flow Conditions

Barr employees may periodically have to wqxr_'k in boats-a,r;d othex;- watercraft on rivers and strg'a.m-s., Moving water introduces the
potential for a varie't)" of boating hazards that might not exist oo still waters. A stream current carries the boat and its occupants
toward continuously changing conditions, some of which could be hazardous. Therefore, such work requg'.res continuous atteation to -
swrrounding conditions, and a second person or buddy is_reqﬁiregi {see Section 3.0, Buddy System Related to Boat Safety). Depending
upon the specific river environment and the potential l::az'ai“ds nearby, a th.m:l person may also be needed. Heﬁnets may also be
required for certain flowing water condi'tions. Cold stress is described in Section 3.16 of Appendix B: HAZARD EVALUATION.

13.2 . Flood Conditions

Periedically, Barr's projects may require working on or tiear 2 river or stream during flood stage. Such conditions can produce

) potentially Seriou_s bazards. Higher flow velocities oceur along with turbulence, the presence of logs, ice and other debﬁs. The
. combination eould potentially capsize and sink smaller watercraft, There is also the potential for the boat to get caught in debris,
particularly around bridge piers and other structures, which could make it difficult to escape. A buddy is required for work on or near
a river or stream during flood siage {see Section 3.0, Bl{ddy Sys@ Related to Boat Safety). Helmets may also be' required during floed

stage. . - S - - -

Barr employees should l";jrst investigate alternative methods for accomplishing the work before proceeding to work in a boat during flood
conditions. If-no reasonable alternative is available, including pestponing the work, Barr employees are to proceed only after preparipg
a boat safety checklist that addresses the potential flood safety hazards and after receiving approval of the plan by the priotipal in
charge responsible for the project. The principal in charge may delegate such review am:i approval_ to anotber Barr employee who has
the required efoer'ience in working on and around fleod waters. Even with such pre-approval, employees are expected to evaluate the
safety of the stream at the work site and, if safety conditions appear questionable or diffe?ent. from those anticipated in preparation of
" the safety plan, they should not proceed. They should telephone the pmjeét manager, the principal in charge or the person who

reviewed and approved the boat safety checklist to disc'uss. the pext course of action. No Barr employee_ is expected to place himself,

herself or another person in a dangerous situation , regardless of the perceived importance of the weork.
13.3 High Velocity Flows
The forces associated with flowing wateér are proportional to the stream velocity. Water flowing in rivers and streams at velocities in
the range of 5 to 6 feet per secorid or faster should be regardedas potentially dangerous, even if it oceurs without floeding conditions.

If the boat's motor fails and the boat becomes turned sideways in the flow, it has the poteqtial to be capsized if it strikes a fixed object.

An anchor line might be used in such a situation to try to keep the boat headed into the current. 'However, working in a boat in'such
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stream velodties should be avoided, and a special safety plan and approval of the principal in charge responsible for the project is
requared similsr to work during flood conditions. - -

13.4 Tughboats
When encountering a tughoat, remember the following:
» Stay clear of tugboats. They usually have the right-of-way over recreational boats, and they create strong waves,
*  Never anchor fwithout the engine running} in their course, they may require a half-mile or more to stop,
+ Al night their lights appear far apart compared to small boats.
* They bave a "blind area” directly in front of the barges. ST
¢ Stay clear of the stern of tugboats. They may suddenly turn on a,burst of power that eould potentially overturn a small boat.
* Turm your bow into the wake of barges and boats.
* Whea meating a tughoat and barge at a bend in the river, move to the inside of the bend where possible.

13.6 Wing Dams .

To help improve tbe navigability of the Mississippi and other rivers by controlling the direction of channel flow, the U.S. Army Corps of

Engineers has placed numerous wing dams in navigable rivers.

A wing dam iz an elongated pile of rocks, concrete, or other materials extending out from the shore, often perpendicular to the flow, and
typically submerged and not marked. They are often placed along a river on the outside of river bends for the purpose of keeping the

major portions of the flow in a main pavigation channel. They can extend to 100 feet or more into the river. Because wing dams often

Lie just below the water surface, they typically cannot be visually detected and can pose a danger to the unwary boater. If these -
boating practices are followed, submerged wing dams may be avoided.

=  When moving, stay within the main channel, indicated by buoys and markers. The main channel is regularly dredged and
mmntained te provide relatively hazard-free boating. :

+ |f approaching shore, proceed slowly from a perpendicular angle.

* Navigation charts showing approximate locations of wing dams may be available for the area from the Corps of Engineers and can
sometimes be purchased at map stores. '

+ Stay clear of ripples in the water surface, these are tell-tale signs of a wing dam or other obstruction lying just below.
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13.7 Locks and Dams - Restricted Areas

There are cértain restricted arbas to protect boaters in the vicinity of locks and dams. Boats may not enter the following areas without

preparation of a special safety plan. If it is necessary to be closer, special safety measures méy need to be taken.
* * The area 600 feet upstream and 150 feet downstream from a dam (including auxiliary locks not in service).
4

¢ The area 800 feet upstream from a spillway.

Additional restrictions may be posted at each dam or spiliway. Obey all signs.
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FORM K-1
BOAT SAFETY CHECKLIST ) '
Project Name B Projeét Number
Barr On-Site Employees Proposed Date of Work
Date of Preparation ~_Beviewed Date

Barr Health & Safety Team Leader
Objective {describe work activity)

Site Description

Any Boating Restriction on the Water Body?

POTENTIAL SITE HAZARDS (check all that you think may apply* and comment on how these potentral site
hazards may be avoided)

[ ] Difficult Access (steep bank, severe drop-off, cliffs, unstable slopes, private property)

[ ] Dead Heads (tree stumps, rocks, submerged cbstacles)

[ ] Debris in Water (trees, garbage, waste)

[ ] Weedbanks .

[ ] Existence of Dams, Spillways, Large Storm Drain QOutlets, etc., near work area

[ ] Turbulent Water, Swilt Undercurrents, Subrmerged Stoermwater Outlets .

[ 1 Unfavorable Water Bottom Conditions (bog, mud, sedgeweed, soft bottom, quick
conditions)

] Overhead Hazards (tree branches, falling objects from bridges)

] Adverse Weather (thunderstorms, lightning, rain, wind)

] Structural Hazards (piers, bridges, submerged wing dams)

] Vegetation, Brush Growth

Overhead/Underwater Powerlines or Cables

Water Tralfic (pleasure crafts, barges, boats)

Heat Stress

Cold Stress (potentiai for hypothermia)

Boat Decontamination Necessary

Comments on potential hazards:

*If uncertain, check with someone who has visited the site (PM, PIC, client, etc.)
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. Boat Safety Checklist {continued)

ANTIGIPATED WATER CONDITIONS/BOAT SPECIFICATIONS

Air Temperature
Water Temperature :
Water Velocities * ST e 3T
Water Depth
Boat Speed Limit
Motor Size T :
Boat Type = T T e
Rated Boat Capacity (no. of people & equment)

Anchor (type)

Kill Switch Available o
Gas Requirements (mix&d/unmixed)
Water Traffic Control

Coast Guard Notification , L ' _
Water Speed Limit o . o

* Special care required when stream velocities exceed 4 feet per second. |

TELEPHONENUMBERS ..~ - Contact = o Phone #

County Sheriff , ' e
. Boat Rental Company - N e -
Cotps of Engrs.- Lock/Dams ) e 612-290-5619
MN Coast Guard . : . S 612-280-3991
Project Manager _ _ . (W)
(H)__

Weather Forecast (Twin Cities) 7~ e e Tt B12-375-0830
National Weathet Service L L 812-725-6090
River Stage Information = =~ __ T e e 812-290-5861

FACILITIES NEARBY (if yes, indicate locationy =~~~ __ Location
Potable Water Supply Yes [ ] - Nof]
Telephone - ——-—Yes[] . Nol] __
Bathrooms - - Yes [ ] Nol]
Hospital L Yes{] No[]

if no, indicate action plan:

EMERGENCY PROCEDURES _ _ (anticipated action pla}w if any of the following emergency potentials exist)
Enginé Quits : L
Hole in Boat " oo e R
Boat Capsizes . i L e L

- Person Overboard '

. liness/Injury On Board
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Boat Safety Checklist (continued) .
EQUIPMENT NEEDS , , '

[ ] Communicaticn Equipment {marine radio, mobile phone)
[] Fleatation Devices {PFDs - one per person on boat)

[ ] Throwable Buoyant Cushion or Ring Buoy
[] Throw Bags

[] First-Ald Kit

[1 Extra Fuel

[1 Extra Rope

[1 Pike Pola or Boat Hook
{1 Bilge Pump or Bailing Dev:ces

{1 Tool Kit

{1 Flashllght

[ 1. Wisconsin requires a battery box or nonconductive cover for battery terminals

[] Heater for oold weather conditions, blankets, etc.

Boat rental company should supply the following equipment. Barr watercraft should have the following
equipment:

[] Oars, Paddles o [] Hom/Whistles

[ 1 Anchor{s} and Line(s) [] Auxiliary Outboard Motor

[ 1 Fire Extinguisher [1 Ring Buoys {80-foot line for rescus)
[] Lights :

PERSONAL EQUIPMENT

Nonslip Boat Shoes Rain Gear

Sunscreen Change of Clathing

Safaty Glasses Hard Hat L

Gloves Insect Repellent ,

FLOAT PLAN (provide information to Project Manager prior to boat departure)

1. Description of Boat
Length Overall {Feet)
Color "
Manutacturer
Registration No.
Boat Name

Boat Safety Checldist (continued)

2, Trp Plan . - ___ Upriver
Departure Time Location ‘ __ Downriver.
(Date/Time) {From)
Estimated Return Time ___ ' _

3. Vehicle
Parking Location
Description and License of Vehicle
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Appendix L: DOT Hazardous Material Shipping Program
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" Appendix L: DOT Hazardous Material Shipping Program

1.0 Overview
In CFR 49, the Federal Department of Transportation has spelled out in detail its program and requirements for the shipping of
hazardous matenals. At Barr, a hazardous material to be shipped may include the following: samples from sites such as
contaminated soils or produet, sampling bottles with preservatives, Hermit dataloggers, and con:pressed gases.
In addition to very specific requirements for shipping hazardous materials, the regulations have also spelled out specific training and
certification requirements for employees involved in hazardous materials shipping. The purpose of this program is to address both
the practical shipping requirements and the training requirements. The program goals also enable project personnel to comply with
faderal regulations regarding hazardous materials shipping without project delays as a result of shipping.
2.0 Regulation Overview o »
The following is a brief summary of the DOT Hazardous Material Shipping requjrem,e,l-:lts. Sl
2.1 Training Requirements
in Subpart H—Training, of CFR 49, Part 172, all hazmat employees who, in the course of employment, directly affect hazardous
materials shipping, must bave training provided at lea;.t once every tWo years. Hazmat employees are defined as anyone who handles,
prepares paperwork, packages, offers the package for shipment, or is in anyway involved with presenting hazardous materials for
shipment. training is to include the following:
. General awareness! familiarization training designed to provide familiarity with the requirements and enable the employee to
recognize and identify hézardnus materials shipping concerns.
. Function-specific iraining concerning the requirements which specifically apply to the function the employee performs.
L Safety training concerhing émeérgeiicy fé'spnnsé information; Measures to protect the employee from the hazards of bazardous
materials, and methods for avoiding accidents involving hazardous materials.
. Driver training which is only applicabie if driving vehicles containing materials requiring pla&rding.
Training is to be provided within 90 days after employment or after a job change, and at least once every two years thereafter.
Records of training must be kept for length of employment plus 90 days. Records need to contain the following information:
1. Employee name.
2."  Most recent training completion date. - N
3. A description, copy, or location of training materials used.
4. Name and address of person providing training,
5. Cértification that employee has been trained and tested.
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3.0

3.1

DOT Hazardous Material Shipping

Genstal Program Requirements

The DOT hazardous materials shipping regulations address several very specific areas regarding shipping in great detail. In general,

these dreas are as follows:

. Determune applicability of DOT hazardous material shipping regulations using available data from project team and literature
sources, then comparing data to regulations.

If the material to be shipped falls under DOT Hazmat reguiations, then the following steps are taken based on the information
provided in CFR 49 or, when relevant, the International Air Transport Association (IATA) Dangerous Goods Regulations.

1. Select the proper ahipping description for the material being shipped (e.g., proper shipping name, hazard class or classes,
proper UNINA identification numbers)
.Determine and select the proper packaging(s)
3. Mark, label, and/or placard the package(s) ‘ .
4. Prepare all appropriate shipping papers
5. Conduct appropriate vekicle pretreatment activities {e.g., loading, blocking, bracing}
8. "Hazardous wastes/harardous substances rules need to be checked for applicability in addition to DOT regulations

Barr Program

Training .

Training for general awcreness/familicrization will be provided in conjunction with the annual eight-hour OSHA refresher course.
The general awareness training is presented in a combination live presentationfvideo tape format and will include, as required by
DOT. testing on the information provided. It is anticipated that this aspect of training will take the employees being trained one hour
to complate.

Training for fnction-specific areas will be provided for each individual project hazardous mate:rial shipping event. All persons
10volved in the shipping for the project will be trained. The function-specific training will be conducted by a Barr employee who has
been trained by an outside training group in the application of DOT Hazardous Material Shipping regulations.. A memo will be
prepared for the project based on the material involved, and this taemo will be discussed in detail with the emplovees invoived with
shipping. A teating and certification step will be included in the memo and kept with training records. It is anticipated that this
traning aspect will take the employees being trained 10 to 30 minutes to complete, depending on the complexity of the shipping
requiremnents for that project. Lo

Sefety training will be provided using both OSHA training and presentation of emergency response information during the one-bour
general awareness/familiarization training.

No additional driver’s training is planped. It is not anticipated that Barr employees will be driving placarded vehicles. In geperai,
Commercial Driver’s License (CDL) with HM/tank vehicle endorsement may be needed.
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3.2  General Program
Prior to preparing the memo for function specific training on a specific project, a number of steps are necessary to determine whether
_the material is hazardous, wkat special shipping requirements are needed, what exemptions apply, and what are the specific project
" needs. The process for preparing to ship hazardous material is outlined below.
r

1. The project team contacts a hazardous materials shipping person.

2.~ , .. One of the hazardous material shipping persons will galther technical information from both the project team and available
resources. Information to be gathered includes, but is not limited te: '

. .Naturer of the material: \;hat is lmownt'mx_n pastmvestl;-auons, ;eith;rer any laboratory data available, what was the
source of the material. : .
¢ Shipping needs: where the material is to be shipped, in what quantities, when does it need to be shipped, is it necessary
to keep the material cool, is guick delivery essential, does it need to travel by air.
. e ~ .
¢ BSpecific chemical, safety, and toxicological data may,also be collected Lo better evaluate the shipping needs.
The hazardous materials shipping person will then determine whether the material is considered hazardous by DOT
standards and what proper shipping deseription applies.

3. Specific shipping reGuirements regarding packaging, labeling, marking, placarding, and shipping decuments will be
determined. o . . L . » ‘

4. Packaging materials will be located and ordered.,

5. A project specificevent specific memo will be prepared detailing all steps to he completed prior to shipping the material.

B. Training, testing and certification of the employees to perform the shipping will take place upon completion of the project
specific/event specific memo. The training will be conducted by one of the hazardous material shipping persons. At the time
of trajning any necessary labels, placards, or shipping papers may be provided. Shipping documents will be as complete as

** “possible prior te actual shipping. Additipnal information may need to be entered on the documents at the time of shipping.

7. Decisions made regarding the shipping determinations for the project Wﬂl be documented and held in the project file.

8. Any feedback provided by the shippers on problems or difficulties encountered will be reviewed and the shipping process
improved as appropriate. . . ) S '

33 Other Considerations

_Several materials which fall within DOT Hazardous Materials Shipping regulations are routinely shipped or transported by Barr

employees, including the Hermit data loggers and preserved sample bottles sent from envirommental laboratories. A memo will be

prepared and training will be provided for these routine items as appropriate..

It is necessary to provide whatever lead time is possible to minimize project delays. In many cases, specific shipping materials need to

be ordered for the shipping event. N EE o
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Appendix M: Motor Vehicle Operation Program
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4 Appendix M: Motor Vehicle Operation

1.0 Policy
Barr employees operating motor vehicles on company business are expected to operate these vehicles in a safe manner and in
accordance with state and federal requirements.

2.0 Passengers of Motor Vehicles
Barr employees are not allowed to ride in the back of pick-up trucks, or vans without back seats, on heavy equipment, or in any other
vehicle not designed to carry passengers and not equipped with seat belts for each passenger. Barr employees will carry passengers 1n
appropriate seats with seat belts.

3.0 Vehicle Condition
it is the responsibility of the vehicle operator to make sure that the vehicle is in safe working condition. The driver should verify that
the following items are functional: '
. turn indicators :
. head lights and brake lights
. mirrors
. horn
. windshield wipers and washer
. tires (wear and proper inflation) B

4,0 . Safety Equipment
First aid and_vy"int.er survival kits are available in the _Bafé-ty gqlijp!ﬁé;:;t room. Eust aid kits a:nd fire extinguishers are equipped in the
Barr vehicles. '

5.0 Parking on or Near Public Roads
It may be necessary at times to park at the side of a public roadway. if it is necessary to park at the side of a roadway, traffic control
"devices {e.g., traffic cones or reflective triangles) will be placed to warn traffic and to designate traffic control zones.
Whenever work conducted in Minnesota affects vehicular or pedestrian traffic, the bublication "Traffic Control for Short Tefm Street
or Highway Work que,'s, Appendix B,” should be used to aid in providing proper traffic ontrol. The purpose of traffic control is to
provide safe and effective work areas and to wart, control, protect, and expedite. vehicular and pedestrian traffic.
For daytime work, orange or fluorescent red/orange clothing such as a vest is required for all w akers working on the right-of-way and
not se;ﬁ)arat.ed from traffic by a physically protective barrier such as concrete barriers or fixed guardrails.
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Motor Vehicle Operation

6.0 Vehicle Use on Frozen Bodies of Water

Under no drcumstances will cars or trucks be driven onto frozen bodies of water. Snowmobiles may be driven onto the ice if the driver
has verified that the ice is at least fve (5) inches thick and that ice conditions are otherwise acceptable (refer to Appendix J; WATER
AND ICE SAFETY).

7.0 Motor Vehicle Accident Reporting

7.1 Vehicies Owned, Leased, or Rented by Barr

Any accident ipvolving a moter vehicle owned, leased, or rented by Barr will be reported to the Company Health and Safety Manager

as z00n &s possible.

7.2 Personal Vehicls Operated on Barr Business
Any accident invelving a personal motor vehicle operated on company or project business should be reperted to the Company Health
and Safety Manager within 24 hours. If any injury to a Barr employee or third party arises from the accident, the Company Health

and Safely Manager should be notified immediately.

7.3 Staps To Follow If Involved In An Accident

If wnvolved In an accident while on company business, the following steps should be followed: .
1. Stop the vehicle and determine damage. [f safe to do so, pull out of traffic. If vehicle must be exited, try not to exit into
traffic. ’
2, . Place emergency signals to warn on-coming traffic.
3. A'id any injured parties and call for medical assistance.
L3 Notify Barr Engineering Co,
B. Complete the Mnm;- Vehicle Accident Report Form (Form M-1}. Retwrn completed form to Company Health and Safety '

Manager upon return to office.

6. Get names, addresses, and telephone numbers of witnesses. -~ : - . . =
7. Make no statements of guilt or admissions of blame.
00010021251 17- /LA M-2 : © . -Revised: January, 1996
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Motor Vehicle Operation

8. - Make no statements other than your name, address, insurance idformation, and driver's license number to apy party other

than:

0001002\25117- VLAH

the po].icé
' Barr Health and Safety and Management

Representatives of your or Barr's insurance company

Revised: January, 1996 .
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Motor Vehicle Gperation

FORM M-1
MOTOR VEHICLE ACCIDENT REPORT

{Complete and Rsturn to Health & Safety Manager)

Date of
Actidarnt

ig agk

- Day of

am.
Haur p.m, —. z A

ucg\'
2 RUREe

PLACE WHERE ACCIDENT CCCURRED
City, town

County . or township
g]aocid t was outside the city limits, indicate ___Mmiles :
stance from neargst own. Usa two ROMA=S5ath o limits of
distanices and wo directions, it necessary. . of Uiy Gr Town
___miles O center of :
BASLWaST .
ROAD ON WHICH ACCIDENT OCCURRED
GIve T B8 Tanwa) BrJ.S. or
O AT ITS INTERSECTION WITH
— NAE O Migrsacing sueet, of mghway numpat
CR _feat
IO -50 U ;
o
O NOT AT INTERSECTION __feot ¥ OW 116 Tiarsecung STeet of highway, Nouss
BAS-WOSL curva, bridge, rail crossing, alley, driveway, culvert, milep
{Check and complate ona) - underpass, numbarad telephone pole, or other idantifying
landmark. Show exact distance, using two diractions anc
two distances, if nacessary, B
OTHER DRIVER'S NAME i} )
ADDRESS Lo L
. DRIVER'S
cIry STATE LICENSE NO.
OTHER VEHICLE OWNER'S NAME - e _
ADDRESS . _ .
VEHICLE
CITY STATE LICENSE NO. . :
TYPE VEHICLE MAKE YEAR o ) N
DAMAGE TO OTHER VEHICLE AND/OR PROPERTY - — - '
INSURED PERSONS Age Sex Injurigs B
Nama
Aodrass
Namae
Address ;
Name -
Addrass
POLICE MName Batige No. .
WITNESSES (Name, Address, Phone Numbar)
INDICATE ON THIS DIAGRAM WHAT HAPPENED 'Ngﬁ?\%ﬁ NORTH |

SHOW POSITION OF VEHICLES . . -

DRIVER'S SIGNATURE

—‘.L“

Revised: January, 1996
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Training

. . Appendix N: Training Program

Table of Contents

1.0, _ Initial and Annual Training . .. . oo o i e o e i e Eree ie———— e e e e e e e e . vwmwe- N-1

2.0 Treining Documentation . .. . . .u s i s e s o e o sitscme sies sre + o o s e e e e e b e N

3.0 Traifing COREEHE " . . ot wome cosommscim 2 e e ot e e e e ottt e e pe e e e N
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3.0

Training

Appendix N: Training Program

initial and Annual Training

All B?rr employees and Barr’s subcontractors working on site will have attended the 40-bour initial training for work on hazardous
waste sites, have kept current with an 8-hour refresher annually, and bave had at least three days of supervised on-site training., In
addition, any Barr employee acting as the Barr on-site representative has had an additional 8 hours of supervisor training. These

training requirements are required by the OSHA standard, 20 CFR 1910.120 Hazardous Waste Operation and Emergency Response.

All Barr employees who visit the site only occasionally for perfermance of h;nil’.e_d tas_ks, hi?.ve attended a 24-hour training session and
kave kept current with an 8 hour refresher, and have had at least one day of supervised on-site training.

Training Documentation
Each Barr employee on site will be issued a training certificaté and a training documentation card that indicates the type of training
received, the training organization and the date training was received. ‘Copies of all training certificates are kept on file at Barr's

office. Training documentation cards are to be carried with Barr employees on site.
Training Content

The content of initial training and refresher training includes recognition of the signs and symptoms of overexposure to chemical and
physical hazards, proper use of personal protective equipment, decontamination procedures, gir monitoring equipment usage,
recognition of physical hazards, medical surveillance requirements, and PHASPs. Company specific safety concerns may also be

covered at the anpual refresher training.

0001002\25117-VLAH . o _ N-1 ' Revised: January, 1996 -
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1.0 . Overview ..

Appendix O: Medical Surveillance Program

Table of Contents

oo smes sy BORRIIEE SO T SR o S ATl R S F 2

2.0. Baseline Medical SUrveillance .. . ... v oo ovee v oo ioie om0 2o B s e e e w1 O-1

3.0  Periodic Medical Surveillance .. ... .... e Tt NN P e o A
40,smsmmnm@ma&mmmme;Li.;;mﬁ;@,Muagwwm,&“¢-QQ_.Q_“;uiai.
5.0  Exposure/Injury/Medical SUPPOrt ... ... ... .u. s o o v s S o e e e ot e e e « 0-2 -
6.0 . Termination Medical BVAlUatian - . .. .+ o eueseee o oo we £oominn o me e oo e s s e et e o2

7.0 T.nforination PI'OV'I&E&-tO PhYSiCIé.n ‘.".’J v 4 e ’;'\-“h—vf—l)’-l;;?;u"‘--‘-? ‘,.c;;mr-s:::.u_..-?'; Y oiie -.'.". ~ '.".. F P ‘.u AL & . . _

8.0 . Recordkeeplng . .”. S TR L Rty LI L A S PRGN § > S

0001002\25117-1/L.AH

Revised: January, 1996

I B AR307643




1.0

2.0

3.0

4.0

Medical Sutveillance

Appendix O: Medical Surveillance Program

Overview

All Barr Engineering employees with 40-hour training participate in a medxcal su.welllance program that meets the requirements of 2%

CFR 1916.120 (f). These employees carry a Mechcal Examiner’s Certxﬁcate (Green Card) Lhat indicates they have received and passed

a medical examination before entering the project site and are medlcally able to wear a respirator. Barr’s subcontractors also.
participate in a medical surveillance program that meets the requ.lrements of 29 CFR 1910.120 (£). Ba.rr’.s subcontractors are required
to provide Barr with proof of medical surveillance pnor o ;mtla.tmn of the pm;ect

All Barr Engineering employees involved in field activities have been trained in the recognition of symptoms and signs that might
indicate over-exposurs to physical or chemical hazards during their initial 24/40-hour training and during annual 8-hour refresher

Baseline Medical Surveillance

Baseline medical evaluations are provided without cost to employees with 40-hour training, prior to working oo or pear sites covered
by the Barr Health and Safety Policy Manual, The baseline evaluation includes a medical and work b.fstory ‘with special emph;asis on
'sympfoms related to the handling of hazardous substances and health hazards. Special emphasis is placed on fitness for duty,
including the ability to wear any required personal protective equipment under conditions that may be expected at a work site. The

_Baseline Medical Surveillance exam is classified as ‘Protocol A’ and is normally conducted in two phases. The first phase includes

"medical history, vital signs, vision screening, blood profile including complete blood count and blood chemistry, heavy metal blood

sereen for lead, mercury and arsenic, winalysis, puimonary function consisting of FVC, FEV, FEV1, resting EKG, single view chest x-

ray, and audiometry. The setond phase includes physician review of the lab results and a physical examination.
Periodic Medical Surveillance

Periodic medical su.wetllance is conducted either an.nually or blannua!ly for all employees with 40-hour training and who have worked
on or near hagardous waste operat:ons or intend to work on or near hazardous waste operations in the upcoming year. The attending °
occupational physician is responsible for determining the appropriate medical surveillance momtonng period. The periodic medical
evaluation is classified as ‘Protocol B andis given in two phases. The first phase ineludes lab work, annual review of medical history,
vital signs, vision screening, blood profile including complete biood count and blood chemistry, heavy metal screen for lead, mereury
and arsenic, urinalysis, pulmonary function consisting of FVC, FEV, FEVI, and audiometry. The second phase includes physician

review of the lab results and pbysical examination.

Site-Specific Madical Surveillance
In the event that Barr employees will be working on or- near hazardous waste operations, and the medical examination protocols
established are not specific for hazardous substances that may be encountered on that site, additional medical evaluations will be
performed on an individual basis to be determined by the attending physician. Additionally, in the event that the attending physician

determines that the medical evaluation frequency should be ircreased, medical examinations will be performed as recommended.

0001002125117-VLAH _ ' ] 0-1 Revised: January, 1996
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Medical Surveillance

Exposure/njuryMadical Support

Io the event that notification reveals that an employee has possibly been overexposed to hazardous substances or health hazards above
the PEL or other publisbed exposure fevel, has been injured, or has developed sigas or symptoms indicating possible overexposure to
bazerdous substances or health hazards, an additional medical evaluation will be performed as soon as possible. The content of this
exammation will be determined by the attending physician who has been advised of the possible overexposure. The Barr Project
Health and Safety Team Leader should facilitate emergency care as described in SECTION 21 EMERGENCY ACTION PLAN of the
PHASP and the Project Manager should be notified after the emergency iz abated.

Termination Medical Evaluation

Upon termnation of employment with Barr or upon reassignment to work within the company that does not involve working on or
tear hazardous waste operations, a medical evaluation is conducted and is classified as ‘Protocol D', This examination may include an
annual medical history, vital signs, vision screeping, bloed profile including complete blood count and blood chemistry, heavy metal
blood screen for lead, mercury and arsenic, urinalysis, pulmonary function consisting of FVC, FEV, FEVI, and audiometry. The
content of this examination will be determined by the attending physician. .

information Provided to Physician

Barr has provided Occupational Medicine Consultants and its attending physicians with a copy of the Hazardous Waste Operations

and Emergency Respoose Standard (29 CFR 1910.120) and its appendices. Job descriptions for Barr employees, measured and
anticipated employee exposure levels, personal protective equipment used, and information from previcus medical examinations a.
also provided to Occupational Medicine Consultants and its attending physicians.

Recordkeeping

Barr receives 2 written physician’s opinion for all medical evaluations from the examining physician, documenting that the employee is
qualified to work on or near hazardous waste operations and to wear respiratory protection equipment. The employee receives a copy
of thus wrnitten physician’s opinion, copies of laboratr;ry results, a confidential letter from the examining physician on results of the
medical evaluation, and 2 medical information card {green card) that certifies medical quaiilﬁcation to work and te wear respiratory

protective equipment while on hazartious waste sites and summarizes emergency medical information.
All medical records are confidentially maintained at the office of the attending physician and are made available to employees or their

demgnee upon written request. The written physician’s opinien indicating an employee’s suitability to work in hazardous waste

operations and their physical ability to wear respiratory protective equipment is maintained at Barr’s office.
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Material Safety Data Sheets

Appendix P: Material Safaty Data Sheets

1.0 Scope

Mgtenals Safety Data Sheets (MSDS) are included in this section for all hazardous substances that may be brought on site by Barr
employees. Barr’s Hazard Communication (Employee Right-to-Know) program is described ic the Barr Health and Safety Policy
Manual and has not been duplicated in the PHASP,

MSDS in this AppendiX includer

a)  Buffer Sotution, pH 7.0 Color Caded Yellow

b) Buffer S8olution {(pH 10.00) Blue ’

¢}  Compressed breathing air (Grade D or better)
d) Durabond Tri-sodium phosphate cleaner

e) Gasoline (Ieadi-ﬁi'egel : -

fi  Hexane

g) Hydrochloric Acid

h) Hydrogen Suifide Calibration Gas (Industrial Scientific H3267 H,S Monitor)

i} Isobutylene Calibration gas (HNu; Thermo QVM} . ‘

i I;iqui-txox {anionic liquid detergent}

k) Methane Calibration gas (Foxbore OVA) . ‘

1) Methane, carbon dioxide, balance air calibrat,iaﬁ gas {Land Tec GA-90 landfill gas monitor)
m} Methyl Alcohol {methanol) .

n} MSA Cleaner Sanitizer {1 (Respirator cleabidépoiﬁdeﬁ;')'

o) MSA P/N 478191 Calibration gas {MSA 260/360; MSA Microgard)

p)  Nitric Acid '

gt Personal Safety Equipment Cleaning Fad (Respirator Wipe Pad)

r} “Propane . . '

3)  Sodium Hydroxide Solution

t)  Suifur Dioxide Calibration Gas ([ndustrial Scieétiﬁc 80261 50, Menitor)
uy  Sulfuric Adid o ' -

v}  YSI 3882 Zobel! Solution (Redox Calibration Solution}

w) Y81 3167 Conductivity Calibration 1,000 micrens/em (Conduetivity Calibration Selution)

0001002\25117. VLA -~ T 7 T T B = T Revised: January, 1966
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2 LIQUID AIR CORPORATION
NDUSTRIAL GASES DIVISION '

Mateﬁal Safety Data Sheet

PRODUCT MAME .
Compressed Air

TELEPHONE (415) §77-6500
EMERGENCY RESPONSE INFORMATION ON PAGE 7

LIGUID AIR ..OR"QH.L"!ON TRADE NAME AND SYMONYMS CAS HUMBER
WMOVETAWL CASES B
One c.momu Plgza, Sulte 350 See last page. N/A
2121 N. Calitorma Bive, CHEMICAL NAME AND STNONYMS
Walnut Creek, Calliornia 34538 Air
\ESUE DATE  OCTOBER L, 1985 FORMULA MOLECULAR WEIGHT | CMEMICAL FAMLY

See note on last page. 28 986 N/A
HEALTH HAZARD DATA

}-_nm REVISIONS CORPORATE SAFETY DEFL

TIME WEIGHTED AVERAGE EXPOSURE LIMIT

None listed (ACGIH, 1984-85). !

. mmoenmumdummm”nwmuuuhmumumm

SYMPTOMS OF EXPOSURE

Air is nontoxic and necessary to support life. Inhalation of air in a high pressure
environment such as underwater diving, caissons or hyperbaric chambers can result in
symptoms similar to overexposure to pure oxygen. These include tingling of fingers and
toes, abnormal sensations, impaired coordination and confusion. Decompression
sickness pains or "bends" are possible following rapid decompression.

TOXIZOLOGICAL PROPERTIES

High pressure effects (greater than two atmospheres of oxygen) are on the central
nervous system. Improper decompression results in the accumylation of nitrogen in the
blood. o - o - - '

Listed as Carcinogen National Toxicology Yes L[ LARC. Yes O OSHA Yes. O
or Potentiai Carcinogen Program No (@ ‘Monographs No ‘ ‘ No [

RECOMMENDED FRST AL TREATMENT

Facilities or practices at which air is breathed in a high pressure environment
should be prepared to deal with illnesses associated with decompression (Bends or
Caisson Disease). Decompression eguipment may be reguired.

JUBYEMENTS X5 10 1P Suctadehty B WOMMAIOA METEI 10 BorcRISET 'S (XRDOSES TR AECEIInly surthater's reshantibdity, Thertiort, MIMOWRN MASORINE CITE RS DEen LAKEN 11 T OEBErEamm
FUDIMILON. Licwed Ar COrPOrIDDn ErTends fo wiTantes, THELS A0 FENEISATIUONS, S0 SINES B8 SECpontiility X5 1 ThE JCCWACY D InSCiieity 04 SuCT MHISTRAIEON 10/ FNOICTNON 15 Purt
mmrmumdum_mmkmmnmmuuaﬂumimnmmwnmummmmmp

ol | T (R307657




| WESAADTUS MITTURLS OF OTHER LIGUDIS, SOLIDS. DA S4SES

|
!

N/A
, ]
PHYSICAL DATA
ROLLIMG PONT LIDIRD DEREITY AT ROHLING POINT 3
-317.9°F (-194.4°C) 54.70 1b/ft3  (876.21 kg/m°)
VaPOR PRESSURER 70%r (21.1°C) above the GAS DENSITY AT 72°F 1 swn ..
critical tamparz=ura of -220.4°F (-140.2°C) .0748 1b/ft3  (1.200 ko/m”)
SOLURILITY IN WATER aRk®r Z20°C) Bunsen FREEDING POINT  N/AT BubDDIe MOINT € L Atnm, =
coafficient = 0183 -317.8°F (-194.35°C)

APPEARANCE AND BROR

Colorless, odorless oas. Specific gravitv 870°F (Air = 1.0) is 1.0.

FIRE AND EXPLOSION HAZARD DATA

FLASH POIRT (METHOD USED) ALTD IGNTION TEMPERATURE FLAMMABLE LIMITS W BY YOLUME

N/A N/A N/A

EXTINGUIEHING MEDWA ' ELECTRICAL CLASSIFITATION
Nonflammahlas gas Nonhazardous

SPECIAL FIRE FIGHTING PROCEDURES

-

N/A

UNUSUAL FIRE AND EXPLOSION NAZARDS

Compressed air at high prassures will accelerate the burning of materials to a greater
rats than they burn at atmospheric pressure.

REACTIVITY DATA

ETABILITY SONDITIONS TO AVOLD
Urvlaiie

Etabie X

INCOMPATIBILITY {Malenan b avend)

Nona :
RAZARDOUS DESSMPOETION FRODULCTS
‘None
HWAZARDOUS POLYMERIZATION CONDITIONS TO AYOID
May Cagwr
Wil Net Cecur X

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEM W (ALE MATERIAL IS AELEASED OR SPLLED

K/A

WAETE DISPOSAL METHOD

" @

EMERGENCY RESPONSE INFORMATION
IN CASE OF EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OR NIGHT (300) 2311366
) OR CALL CHEMTREC AT (800) 424-3300
nR307658



© TewiToRT SRS TETTOR R el

TR i P A

as s A

VENTLLA TION { LOGAL EXMAVST

N/ A :
; ' MECHANIZAL (Get)

pROTECTIVE GLOVES
Anv materizl -

EYE PRCTEZTION
Safety gogales or glisses

OTHER PROTECTIVE EQUIPMENT

Safstv shoes . :
- SPECIAL PRECALTIONS®

SPECIAL LABELING IWFORMATION .
DCT Shipping Name:  Air, compressed DOT Kazard Class: Nonflammable gas

BoT Shipping Label: Nonflammable gas 1.0, No.: UN 1002

SPECIAL MANDLING RECOMMENDATIONS ..

valve protection caps must remain in place unless container is secursd with valve
outlet_piped to use point. Do not drag, slide or roll cylinders. Use a suitable
hand truck for cylinder movement. Use 2 pressure reducing regulator when connecting
cylinder to Jower pressure (3,000 psig) piping or systems. Do not heat cylinder by
any means to increase the discharge rate of product from the cylinder., Use a check
vaive or trap in the discharge 1ine to prevent hazardous back flow into the cylinder.

For zdditional nandiing recommenaations consult L'Air Liquide's Encyriopedia de Gar or Compressed Gas Azsocmson Pamphiet P-1.

SPECIAL STORAGE RECDMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area
away from heavily trafficked areas and emergency exits. Do not allow the temperature
where cylinders are stored to exceed 130F (54C). Cylinders should be stored upright
and Tirmly secured to prevent falling.or being knocked over. Full and empty cylinders °
should be segregated. Use a “"first ir-first out" inventory system to prevent full
cylinders being stored for excessive periods of time. - o

For xodiional sisrage recommencaticsis consult L'Alr Liguide's Encyciopeda de Gaz or Compressed Gas Auoénhm Pamphigt P,

SPECIAL PACKAGIMNG RECOMMENDATIONS .
Dry air is noncorrosive and may be used with all materials of construction. Moisture
causes metal oxides which are formed with air to be hydrated so that they increase
in volume and lose their protective role {rust formation). Concentrations of S50z,
Cl2, salt, ete. in. the moisture enhances the rusting of metals in air.

OTHER RECOMMENDATIONS OR PRECALTIONS

Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

*vanous Governmant sfencies ki Decsrynent o Tranisorssen. Ocounasona! Salety and Hesiin Asrmumsyanon. Feod snd Dnxy Aomenarason snd ONery may har
mmmmnmmwnmdmmmmmum-mu-n?mm-_cmmm

uumurmmﬁlmfz-_om . , N | | | ['1RL’307659




LIQUID AIR CORPORATION
WOUSTRIAL GASES DIVISION

ADDITIONAL DATA

TRADZ NAME AND SYNONYMS: (Continued)

Air; Compressed Air; Comprassed Air, Breathing Quality

NOTE: Atmospheric air which is compressed is composed of the following concentrations

Water vapor

of gases; :

Gas Holar %
Nitrogen 78.09 .
Oxygen 20.94

Argon 0.83

Carbon Dioxide 0.033*

Neon 18.18 x 1074
Helium 5.235 x 1074
Krypton 1.139 x 1074
Hydrogen 0.5 x 10~%
Xenon 0.086 x 10-%
Radon 6§ x 10738

Varying concentrations

. * Concentrations may have slight variations.

Compressed air is also produced by reconstitution using only oxygen and nitrogen.
This preoduct contains 79 molar percent nitrogen and 21 molar percent oxygen plus
trace amounts of other atmospheric gases which are present in_;he‘oxygen and nitrogen.

l
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vz I - M3ZTS WO Zae [/ Trrve
P.T, BOX 277 INTSRENAL ISz 7127-
DAYTON, OHIG 454C1-0277 DURABDND TSP CLZANZR
REVISION: 2
. DATE: JANUARY 30, 1993
NATIONAL PAINT HEALTH HAZA?D | 2 - MOOZRATES
“AND CDATINSS
ASSOCIATION FLAMMABILITY HAZARD 0 - MINIMAL
HATARDOUS MATSRIAL REASTIVITY HAZARD 0 — MINIMAL
IGENTIFICATION
: SYSTEM PERSONAL PROTESCTION 5 - GLASSZS,
: GLOVES
o SECTION I. MATERIAL IDSNTIFICATION

RADS/MATERIAL NAME

T -DORABOND TSP CLEANER

SSCRIPTION: EASY MIX, WALL CLEANER
1S MIXTURS T e
3D REVISION DATE: _AUGUST 13, 1990
SIPPING NAMZ (4% CFR 172.1c1)- NA
.2.T. ID NO. (4% CFR 1T72.101): NA .
-0.T. LABEL REQUIRED (49 CFR 172.101): NA
P4 HAZARD CLASS — IF DISCARDED (4D CFR 261):. NONE
TACTURER:DAP INC. PHONES1—-BD0=-543-3840D

p.0. BOX 277 ' . IN DHID 1-513=667—4&461

DAYTON, 0H &54C1-0277
T SECTION II. INGRZDIENTS AND HAZARDS
NGREDISNT NAMZ: - CAS NUMBER:  PERCENT: EXPOSURE LIMITS:
JDIUM SULFATS T757-82-6 40~50 10 MG/M3
SCIUM_SESQUICARBONATE 533-96-0 30-40 NE
RIS3DIUF PHOSPHATZ 7601-54—9 10~20 NE
SMAINING INGREDISNTS ARE NOT REGULATED 3Y OSHA AND ARE CONSIDERED TRADE SEZCRETS
- sscr:ou TII. PHYSICAL DATA
SPTZARANCE £ ODOR: WHITE CRYSTALLINE POWDER
JILING POINT: NA EVAPORATION RATE: NA
2P0R PRESSURE:z NA SPECIFIC GRAYITY (H20=1): 1.6
ATER. SOLUBILITY (=): APPRECIABLE % VOLATILE BY VOLUME: NA
AP0R DENSITY (AIR=1): NA -
27 -LESS WATER LESS VOLATILE SOLVENT (G/LITER)}: O
32 HATERIAL (G/LITER): O :

MSDS

71076 CONTINUES ON PAGE 2
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oo INC. USDS NT: TLP /7 TiITe
».2. 83x 277 | : INTERNAL IN: 71:23%:%
nAYTOR, AHID 454,1-9277 OURABOND TSP CLEIaNCSR
REVISION: 2
DATZ: JANUARY 23g, .
- T SSCTION IV. FIRE AND SXPLOSION DATA
“SH POINT (KETHOD): NONS LIMITS: LEL %: NA UEL = NA

TINSUISHING KEDIA: USE PROPSR MEDIA FOR CAUSE DF FIRE, USZ WATZR SPRAY,
HMeCHANICAL FOAM, TAREON DIOXIDE OR ORY CHEMICAL.

JSUAL FIRE QR EXPLOSION HAZARDS: SULFUR OXIDE GASSES MAY BES EMITTED AT HIGH
TSMPERATURES.

ICIAL FIPZ-FIGHTING PROCEDURES: USE WATER SPRAY TO CODL ZXPOSED SURFACES. W
g SELF—=CONTAINED BREATHINS APPARATUS.

SECTIDN V. REACTIVITY DATA

MATERIAL IS STABLE. HAZARDOUS POLYMERIZATION WILL NOT DJCCUR.

IMICAL INCOMPATVISILITIES: R%QETSAE{EQ ACIDS. DO NOT MIX WITH BLZACH, VINEGA

WDITIONS TO AVOID: EICESSIVE HZAT )
lARDOUS DECOHPQSITIQN PREDUCTS: CARBON DIOXIDE; SULFUR OXIDE FUMES.

SECTION V1. HEALTH HAZARD INFORMATION

THIS P300UCT IS NOT CONSIDERED A CARCYNOGEW 8Y THE NTP, JARC m_n.s.!

2ICAL CONDITIONS WHICH MAY BE AGGRAVATED BY CONTACT: ASTHMATIC CONDITIONS MA
WORSEN FROM PROLONGED Al
CDHTINUDUS EXPOSURE.

IMARY ZNTRY ROUTE(S): SKIN CONTACT.

UTE EEFECTS: way CAUSE SEVERE EYZ IRRITATION. MAY CAUSE MILD SKIN IRRITATID.
INGESTED, WILL CAUSE IRRITATION OF MUCOUS MEMBRANES OF THE MOUTH, THROAT
JPHAGUS ARD STOMACH. INHALING SMALL AMDUNTS DF DUST MAY BE VERY RRITATING.

RONIC EFFECT(S): PROLONGED SXPOSURE MAY CAUSE SERIOUS DR PERMANENT EYE DAMAGE
AND MORES SEVERE SKIN IRRITATION.

25T AID:

EYE CONTACTzFLUSH: HITH LARGE AMOUNTS QOF HATER FOR 15 MINUTES.
CONTACT A PHYSICIAN IMMEDIATELY.

SKIN CONTACT:WASH WITH SDAP AND WATER. REMOVE CONTAMINATED
. CLOTHING. IF IRRITATION PERSISTS CALL PHYSICIANS.

INHALATION:REMOYE TD FRESH AIR. CONTACT PHYSICIAN IMMEDIATELY.

INGESTIONzDO NOT _INDUCE VOMITING. DOILUTE 8Y GIVING SEVERAL
GLASSES OF WATER OR MILK TC DRINK IF VICTIM I

S
Egﬁg;gus. CONTACT PHYSICIAN OR REGIDNAL PCISON CONTROL

HSDS 71076 CONTINUES ON PAGE 3 - PAGE ’
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VATERIAL SAFETY DATA SHEIET
DA® INC. : ¥Sps No:

Dar ,/ TIZT: T
°e.G. 82y 277 : INTSRNAL ID:z 1275 .
DAYTON, DHIZO &45401~0277 DURASOND TSP CLZANER

REVISION: 2

. o DATE: JANUARY 30, 1929

T SECTIOH VII. SPILL, LSAX AND DISPOSAL PROCIDURES

ILL / L=AX PROCEDURES: CONTAIN SPILL PLACE INTO DRUMS FOR PROPSR DISPOSAL.

-3H KREMAINING ARZTA WITH WATER TO R:Z MOVE TRACE RESIDUE. EVACUATE UNPROTECTED :
“SONMEL FROM ARZA, _USE PROPEZR SAFETY_EQUIPMENT. MAINTAIN ADEQUATE VENTILATION
2ID DISZHARSE INTD SZWERS OR SRESH WATERS. ‘

S5TT MANAGEMENT / DISPOSAL: DISPOSS OF ACCORDING TO FEDZRAL, STATE AND LOCAL
LHOARDS. DD NOT REUSE EMPTY CONTAIMNERS. THIS PRODUCT IS NON-HAZARDDUS ACCORDI
U.S. ESPA'S HAZARDOUS WASTE MANAGEMENT REGULATIONS.

SZCTION VIIl. SPECIAL PROTESCTION INFORMATION

RSONAL PROTECTIVE EQUIPMENT:
SDGGLISISAFETY GLASSES RECOMMENDED
GLOVES:RECOMMENDED |
3EZSPIRATOR: IF B—HOUR ESXPOSURE LIMIT OR VALUE IS EXCEEDED USE AN _APPROVED

NIGSH/OHSA RESPIRATOR. CONSULT YDUR SAFETY EQUIPMENT SUPPLIER AND T
OHSA REGULATION, 2% CER 1910.134 FOR RESPIRATOR REQUIREMENTS.

_PKPLAC— CONSIDERATIONS:
'ILATIDN‘PRDVID= SUFFICIENT MECHANICAL VENTILATION TO MAINTAIN EXPOSURE BELON

.r PEL ANG TLV.
AMINATED SQUIPMSNT:

WASH CONTAMINATED CLUTHING SEFDRE REUSE.

SECTION IX. SPECIAL PRECAUTIONS

TORAGE SEGREGATION: STORE IN A COOL WELL VENTILATED PLACE AWAY FROM ACIDS.
3ZCIAL HANDLING / STORAGE: KEEP CONTAINERS TIGHTLY CLOSED WHEN NOT IN USE. KEEg!
: OUT OF REACH OF CHILDREN. KEEP CONTAINERS FROM
EXCESSIVE HEAT.

CT TLASS: NONE 7 ;'WQM_Q-W;f}"“,fﬁQ'lﬁﬂ;"fgg

OFFERED IN GO0OD FAITH AS TYPICAL VALUES AND NOT AS A PRODUCT THE

473 DATA IS

3ZZTFICATION. NO WARRANTY, EITHSR EXPRESSED_OR IMPLIED, IS HEREBY MADE

:T34MENDED INDUSTRIAL HYGIEINE AND SAFE HANDLING PROCSDURES ARE BELIEVED TO BE

ISEIALLY APPLICABLE. HOWEVER, EACH USER SHOULO REVIEW THESE RECOMMENDATIONS IM
FIC CONTEXT OF THE INTENDED USE AND DETEMINE WHETHER THEY ARE APPROPRIATE.

END OF MSDS 71076 — PAGE 3

@
(1)

AR307663




FLITTYY 3 VO D Ea b b bt s e e e

Genium Publishing Corporation : U

@ 1145 Canaiyn Street Sheet No, 467
Schenecudy, NY 12303-1836 USA Automotive Gasoline, Lead-free
(518} 377-8854
Issued: 10/81 Revision: A, 9/91

; sk e SR NI e e 0 38
Automotive Gasoline, Lead-free, Deseription: A muxmre of volatile hycmeorpons compased mamly of brasehed-chatn R | NFPA
| prraffes, cycioparaffms, olefims, nxphthenes, md womases. Ip geoeral, grsolme is produced from peroleum, shaleoil, | :.:

Athabasca tar sands, md coal. Motor gasolines arr made chiefly by eracking processes, which convert heawier peroleum 3 000
fractions int more volatile fractions by thermal or catalytic dacomposition. Widely usad a¢ fuel in intema] combusuon K 4 0

mgwufm:m-lgmmmlyp:AumngmlmehnmmcnumbwolmMySO A high * St

cootent of aromatic hydrocerbans and a consequent high toxicity &1e also asgociaed with 2 high octane rarng. Some HMIS
g:so!.mcs:aldm:thScunmnnmpruwmuImmﬂhylhd.MhnMmmmmw:cmdm;Sn:l . B 2.
pr galion to prevent engine “inmoc” Hmvcx, methyj-iert-butyl ether (MTBE) has aimost completely, repisced Z; ?
lemacthyllead,
| Otber Destgnations: CAS No. 8006-51-9, benzin, gasolinc, gasolens, motor spirits, piamal gasoline, petol. fPsiT’
Masufecrmrers, Contact your supplier or diswibator. Consult larest Chemical Week Buyers’ Guide™ for a suppliers list
Caytions: Inhalation of astomotive gasokine vepors cxp cause istmne burning in throat and lungs, central nervous system (CNS)
dc;:rnsn:m.mdpo:nbhfu:lpulmuyudemelmeuldnsmfzsmdc:plumhm‘rhenexpowmhu;mdﬂm
Aupmanve guolm: lud-fmc' e .
1990 OSHA PELs " 199091 ACGIH TLVs 1985.86 Texicity Dats®
&-hr TWA: 300 ppra, 500 mg/m? TWA: 300 ppm, 890 mgrze? Mag, inhalation, TC, : 900 ppr'] kr; wxic effecs inclode sense
15-min STEL: 500 ppm, 1500 mgrm®  STEL: 500 ppm, 1430 mpr=? organs and special septes (comjunctive fritation), behavioral
Mmm;:upm),ms. thoraz, or
1990 NIOSH REL respiation {cough)
None established " Humzn, eyer 140 ppm/8 hr; toxic effects include mild fritation
Rat, inhalaticg, LC: 300 p/o'/5 min ‘

'AMMmmeummlﬁmmm&%mm“mmuM)s.aha-:ﬂdmm-:hd-
suifur, pacsphorus, and MIBE
Tmmommmmm iet dn. ‘

Bolling Paint: Inmally, 102 'F (39 ‘C) l.f‘Er 10‘5 dur.nhd. 140 'F . Denﬂty!Spedﬂc Grtﬂty‘ 0 72 1 0. 76 u 60 F {15.6 C)
(60 “C; afier 50% distilied, 230 F (110 “C); afrter 904% distilled, Wlta'SohlhBhrhmluhk
338 "F (170 "C); fimal boiiing pornt, 399 °F (204 *C)

Vapor Density (atr = 1): 3.0t0 4.0

Appearapce and Odor: A clear (gasoline may be colored with dye), mobile liguid w:r.h a characteristic ndorr:cogmnbl: at about 10 ppm io air.

‘Section 4. ; & T R 3
| Flash Poist: -45'!:(-43 *©) 1Aumignlnm Tun}enmn 536:::8537(2!0!0456‘0 ILEL.I.S% m
ExdnzulshiugMedh. Used:ycaemal.cm&ondqwnmhd!mnumgnnhmgmUuormwbcuﬁmmam
fu:.bu:us:wwmywbo&dowmmdmmlrmxpc:dmmmmmtmmmmbumtm:mhdmd
water sipce it may spread the fuel
UnumﬂFhorE:pluanmrd:AnmmbﬂemhncunOSHAClmmﬂmbhhquﬁmdadmﬁmnduphmhm
when exposed 1o hest and flames. Vapors can flow i an ignition source and flash back. Automobile gasoline can also react violeolly with
oxidizing agents,
Spe:hli‘:ri-nghm&wdmhnm:hurdmmdd:nym Smhmymbmfmmlﬂmmm
mmm(ﬂA)mmaMfmmmpmdm«mmpmmmmmmmmmuﬁnu
had.mnam-puhngmhfw:wup &:mcfmﬂmmmlmmmmmmww

{Section:5i Reaclivity Data snta s eSS e
thmtyf?ulmerinm:: Anmmmnmbhummmmmebsdmmmmmmmm
Hazardous polymerizatios camnot oecu.
ChemkﬂhcmpaﬂhumAmm;mhummm&ammmmhnpuuﬂummmmm
Condlitions to Avoid: Avoid het xod ignition sources. -~
HanrdnusProdn::sofDmpodﬂon.Thmdomwdmmwmdmnw;mhcmpﬂmoxﬂudmndpm

oxidized hydrcxrbons.

wozmc—-nu-—;mu

) s o rEp wEhant i § " prmasuen i e,

:
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NQ 4D ANIDMDTvVE WaSIIINS, WA= iy,

Section §. Heaslth Harard DIgrn = oo R e e T vt s re ~ Y

Carcioogemciry: in 1990 repons. emoris. the IARC bt guulme 25 2 possible humen mm (Gmup 23) Alhough the IARC B

;vuaxncn ’:f Gn has not assigned &8 overall evatuanom to specific abmances within this grogp § !n.w: B cﬁ;gg?:s 20 overs.,
ummary imu inedeqg

2soline vIpoTs &re comsidered modergrely ous. Vaper mhﬂmmm:mﬂmu: svstem (CNS) depressicn
102 mucous memtrme wmd Tespralory Tact rmtanes. Bnef mhzm of high copcentrations can caumse 3 fatal pulmonery cnc:Eu Re‘lwr;:_s o
respenses 1o grsobme VEDOT cotcenTInoTs X% 160 10 270 pum causes eyc and troxt grianion @ severa howrs; S00 1 900 PP Calses v, nose,
a0d ozt umtation, 1od dmaness 1 1 hrs and 2000 ppm produces mild amesthesia m 30 mm. hmmmumngma.mlo
mrnutes, Hlxzauwaf:hmmctpomﬁmzmlm.mmmmmhmmn or prolopged skm expasure causes gedmaut
Cennn imdividuzls mxy develop ingestion &am cause CNS depresuos. &Sprranon pfter MEEIlon CXO CIuse SEYCTS
aeumanis, 1s adui, mgeston o 50 'F zmh.n: mypmdmmmmm of poizsoning.
Rdedlcal Conditions Aggravated by Iﬁ one reported,

Target O Skm, £y, mmmum
Prinery Entry Routess Inhzlmcn. mgcsncn.:hnmm
Acqunecu:Am:mhﬂmpmﬂmmmm&mmmmm.mmmﬁmmjmnu nu.v.b.::; :m—.f..::

meats) eonfunon; steppening gail dumed s N4 URCONESIONOICTT, SOmenes with

vommitmg, dizzmets, fever, drowsmers, mdm(sbhzmdﬂmhﬁmb:maf:hnmdmm:umaym
of oxygen). wmmmmmamm of respiration, excessively tapid heartbeat, fever, bronchits, and
poerzaniug syzpfmﬁ.t following acute exposcre mclude acuie hemomrhege of the pancreas, fany degeneranos of the liver sud kxdneys,
and prinve SLhan | ==-H

Chronic Effecs: cmmghmum m‘qﬂmmmmmmmmmnmuq esis) of the diga!
exezuyes followed by monr weakness, degeneration, snd dimiwished tendan refiexes and conrdmation. ted skan exposure can
T

Eyes: Gcwyunmmu&mdﬂmw,vmdm@ywmm:mmd'mummmmwymm
faciiry, Consul 2 physicun

Skin: u%jvr:mmemneﬂ Rinse with flcoding amounts of wazer for st Jeast 15 Forreddened or blistered skin, consult
E:gn:gn 2th affected zree with somp WRIET. == *
b

Lation: Remnve exposed person 1o fresh air and seppart = peoded,
Ingestion: Never give amytinng by mouth to @ undonscions hmm;

G;wmmum;moﬁhﬂwcfﬂ@&mﬂmﬁmlu
Alter first ald, pet appropriate h-ﬂmmﬁ.ﬁ;wuﬂnmﬂymw

mftﬂd;dondmdu:cmdubmh:mﬂ
ndthmnaphymmmu

Section 7. Spilt; Leak.anad T TTR——

S Hmnk.Nod!ynfzqumm ' mmnmdﬁmun 4 provide max £xp lcmn- f
vgmﬂm Clesnup perzonnel sho mmmummm %mk?&:upsm nnm:.m
%zhsr%?‘?omhm;:d&m:.m mmmmhmdspﬂk.l:onawqplnb (29CFR19?0120)

vatie Toxlel ue é

ggmmgnﬁwmmpwﬁ: mf:mwm&mqpm&mummmm
RCRA Harsrdour Wanie (40 CFR 261.21): Characteristic of :;:nm.bih:y
CERCLA Hazerdoux Substance (40 CFE%‘%OZAQ Not listed

SARA Exmemeiy H:.m-ﬁaus Subgiance 255): Not hnd

SARA Toxic C'hmal {40 CFR I7265): Not Linsed

OSHA Designations

Ligted 11 & A:rConmm: (29 CFR 19101000, Table Z-1-A)

Sectinm 8= Special Protechion D e A O M W B Pt

Goggles: Wexr 